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THE ENGINEER 


Institution of Electrical Engineers 


Tue Council of the Institution of Electrical 
Engineers has announced the election of Mr. 
Emest Leete to honorary membership of the 
Institution. This honour marks Mr. Leete’s 
grvices to the Institution and, “in particular 
his services as honorary treasurer and as an 
ordinary member of the council over a period 
of almost a quarter of a century.” Mr. Leete, 
who was born in Wallington, Surrey, first 
vrved as an ordinary member of council from 
1925 to 1928 and again from 1937 to 1940 
and from 1943 to 1946. He joined the London 
Electric Wire Company and Smiths, Ltd., in 
1904 and later became secretary, managing 
director and consultant. He was chairman 
of the Cable Makers’ Association in 1928. 
The Institution has also announced the award 
of the Faraday Medal to Mr. Isaac Schoenberg 
“for his distinguished work in electrical engin- 
ering and, in particular, the outstanding 
contributions which he has made to the develop- 
ment of high-definition television in this country.” 
Mr. Schoenberg was born in Russia in 1880. 
He took post-graduate courses at the City and 
Guilds College and the Royal College of Science. 
After serving as chief engineer of the Russian 
Wireless Telegraph and Telephone Company, 
Petrograd, from 1905 to 1914, he came to 
Great Britain as consuiting engineer to the 
Marconi Wireless Telegraph Company ; later 
he became head of the Patent Department and, 
finally, joint general manager of the company. 
In 1928 he was appointed joint general manager 
of the Columbia Gramophone Company and 
in 1931 he went to Electric and Musical Indus- 
tries, Ltd., where he led the team of scientists 
which developed the television system and its 
ancillary equipment as adopted by the B.B.C. 
in 1936. This work involved the development 
of circuits as well as new kinds of electronic 
devices such as the cathode-ray receiving tubes 
with modulated cathode stream and magnetic 
focusing and scanning. His work on the 
electronic picture tube known as the “‘ Emitron ” 
contributed perhaps more than any other single 
item to the success of the new system. Early 
in 1937 Mr. Schoenberg was able to offer the 
Post Office and the B.B.C. transmission equip- 
ment including special cables and repeaters 
which enabled scenes of the Coronation Pro- 
cession of King George VI to be televised. The 
great success of the television Coronation 
programme last year was to a considerable 
extent the result of Mr. Schoenberg’s pioneering 
work. 


Grounding of ‘‘ Comet’ Aircraft 


Last Monday, British Overseas Airways 
Corporation decided to ground its operational fleet 
of “Comet” turbo-jet aircraft. This decision 
was made thirty-six hours after the accident 
involving one of these machines which crashed 
in the Mediterranean Sea off Elba Island, with 
the loss of life of all on board. The aircraft 
had been airborne about half-an-hour after 
taking off from Rome and eye witnesses seem 
agreed that after an explosion had been heard 
the aircraft was seen to be diving on fire and 
disintegrating. The local doctors’ report main- 
tains that the passengers so far recovered died 
from concussion following an explosion. No 
distress signal was received from the aircraft 
and according to all visual observations the 
weather at the time appeared normal. In 
some major respects these circumstances are 
similar to those which surrounded the loss of 
the “Comet” aircraft which crashed near 
Dum Dum, Calcutta, on May 2nd last year. 
This aircraft had also crashed shortly after 
take-off and was seen by eye witnesses to be 
on fire and disintegrating. No distress signal 
had been received but in that disaster conditions 
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of extreme turbulence in the vicinity such as 
could cause structural failure had been estab- 
lished. It is now intended to conduct a “‘ minute 
and unhurried technical examination of every 
aircraft” in the fleet. This examination will be 
carried out in collaboration with the de Havilland 
Companies, which make both the aircraft and 
the “Ghost” centrifugal turbo-jet engines, 
and with the Air Registration Board. A deter- 
mined effort is to be made also to salvage for 
investigation what might remain of the aircraft 
now lying in 40 fathoms. It has been pointed 
out that the decision to suspend the “‘ Comet” 
services was made by the Corporation as “a 
measure of prudence” and was not demanded 
by the Air Registration Board. 


British Aeronautical Research 


AT the eighteenth annual general meeting 
of the Hawker Siddeley Group, Ltd., held last 
week, the chairman, Sir Thomas Sopwith, was 
outspoken on several aspects of this country’s 
position in world aviation affairs. He called 
for an audacious programme of research includ- 
ing the application of atomic and nuclear fission 
to aircraft propulsion, which would cost a lot 
of money. He went on to warn the meeting 
that there seemed to be growing up a dangerous 
spirit of complacency. ‘‘ Unquestionably,” he 
said, “‘ there was a time when we had a long 
lead in jet power. It may surprise you if I 
tell you that this lead has not only been cut 
down but in certain respects has been lost 
entirely. It is all too easy for us to take our 
past and current achievements, ‘pat ourselves 
on the back and convince ourselves that due to 
our national inventive genius we have an advance 
position which cannot be overtaken either by 
our friends or our foes. I think that we have 
jeopardised our position through timidity— 
and we are nurturing that timidity with com- 
placency.” Sir Thomas maintained that we, as a 
nation, should be spending vast sums of money 
on high altitude and supersonic research and, 
he said, we were not. He thought also we 
should start now on the application of nuclear 
fission to aircraft propulsion. The chairman 
then went on to praise private enterprise because 
of its ability to be flexible in the face of new 
problems. He said that “it provides leader- 
ship and vision instead of the dead hand of 
bureaucracy under which there can be little 
initiative or enterprise.” In reviewing the 
United Kingdom’s aircraft production problems, 
Sir Thomas stated that tooling on the American 
scale was not an economic proposition because 
of the relatively small orders in this country. 
Very high production rates also led to loss of 
flexibility for incorporating improvements and 
modifications in aircraft, he said, but the time- 
lag between the conception of an aeroplane and 
the day when it was in squadron service was 
‘“about the same here as it is in the United 
States.” 


Motor Industry’s Training Scheme 


In the course of his presidential address to the 
Institute of the Motor Industry, which was 
delivered on Thursday of last week, Mr. S. S. 
Dawes announced details of a training scheme 
for the industry which was to be put into effect 
at the Loughborough College of Technology. 
He said that, originally, it had been intended 
to establish a three-year course, but the con- 
clusion had been reached that a_ three-year 
course would not be adequate to equip a person 
for a managerial and administrative appoint- 
ment in the distributive and retail sections of 
the industry, or to warrant the award of a 
worthwhile diploma. The four-year residential 
course which had now been decided upon would 
be based on an automobile diploma course 


into which, Mr. Dawes explained, there would 
be introduced the subjects of management, 
accounting and costing, sales and office admini- 
stration, and law relating to the motor industry. 
Mr. Dawes went on to say that the entrance 
of students for the course, at a minimum age of 
eighteen, would be based on the General Cer- 
tificate of Education or an equivalent examina- 
tion. The course would start at the beginning 
of September and all applications must be 
received before the end of May. The cost per 
student, at existing rates of tuition and residence, 
would be between £250 and £300 a year. Mr. 
Dawes added that the Institute had agreed to 
award two scholarships, each to the value of 
£150 a year and tenable for four years. A 
third scholarship, of the same value, was being 
endowed by Sir George Kenning, a vice-president 
of the Institute. 


Purchase of Historic Aircraft Collection 


Ir has been disclosed by the Royal Aero- 
nautical Society that its president, Sir William 
Farren, has authorised, on behalf of the Society, 
the purchase of the historic aircraft collection 
belonging to Mr. R. J. G. Nash. It comprises 
the Bleriot “‘ XIA” (1910), Bleriot “‘ XXVII”’ 
(1911), Caudron “ G.3” (1912), Maurice Far- 
man ‘“F.40” (1913), Avro “504” (1914), © 
Sopwith “Camel” (1917), Fokker “ D.VII” 
(1918), and the “* S.E.5A ” (1918). Negotiations 
for this purchase had been proceeding for some 
time. The Council had learnt some months 
ago that Mr. R. J. G. Nash was disposing of 
his collection of historic aircraft, and had long 
hoped that these might form the nucleus of a 
National Air Collection. The Council was 
favourably disposed to the suggestion that 
there should be such a collection but, par- 
ticularly in view of the problem of storing full- 
sized aircraft, had hitherto not been in a position 
to put forward a considered proposal with the 
object of securing public support. The issue 
became urgent, however, when, in November, 
an offer to buy Mr. Nash’s aircraft was received 
from the United States. Mr. Masefield, with 
his technical assistant, Mr. Brooks, negotiated 
with Mr. Nash and a price, within the sum 
authorised by the Council, was agreed on Decem- 
ber 10th. The Council is now considering 
how best to deal with the future of these aircraft. 


British Railways’ Rolling Stock Programme 


THE programme for the construction of new 
rolling stock just announced by British Rail- 
ways states that during 1954 it is proposed to 
build» 2750 passenger train vehicles, 53,000 
wagons and 325 locomotives. This programme 
is an indication of the improvement in steel 
supplies and the intention of the British Trans- 
port Commission to concentrate on the replace- 
ment of obsolete vehicles, particularly passenger 
coaches, with all speed. All of the proposed 
passenger vehicles and brake vans will be of the 
new standard all-steel design, and 2180 of the 
vehicles will be built in British railway shops 
whilst the remainder will be built by contractors. 
The new wagons will include 3100 for carrying 
loads of steel weighing up to 50 tons, and 
various vehicles of special design for carrying 
loads of 21 to 65 tons. Some 20,000 of these 
wagons will be built by British Railways and the 
remaining 33,000 by contractors. Under the 
locomotive programme 254 of the engines 
to be built will be of the new standard designs. 
Of these standard locomotives forty will be 
of the new class “9” type for heavy freight 
haulage and they will be the most powerful 
steam locomotives in service in this country. 
For shunting duties fourteen diesel mechanical 
and fifty steam tank locomotives are included in 
the programme. 
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Civil Engineering in 1953 


No. Il1I—{ Concluded from page 45, January 8th) 


N contrast to the vigorous activity along 

the East Coast of England, with the many 
miles of new sea defences constructed in 
1953, no new schemes for the improvement of 
the nation’s highways were started during 
the year. But criticism of the lack of new 
road works was widely voiced in Parliament, 
in the Press, and by bodies such as the 
Federation of British Industries, which sent 
a report to the Chancellor of the Exchequer 
last November, dealing with the state of the 
nation’s roads. Early in December, Mr. 
Lennox Boyd, Minister of Transport and 
Civil Aviation, outlined the Government’s 
plans for expenditure on the roads during 
the next few years. He said that it was 
planned to approve in the next financial 
year schemes representing a total Govern- 
ment expenditure over the whole period of 
their execution, of more than £19,000,000, 
and the total Exchequer expenditure on 
schemes to be authorised in the next three 
years would be about £50,000,000. It was 
regretted, the Minister said, that the Govern- 
ment’s resources were not sufficient to include 
such major and desirable projects as the 
Forth and Severn bridges in the programme. 

These proposals have since been severely 
criticised as being inadequate, in view of the 
prime importance of economic and, above 
all, safe road travel. By comparison, the 
Federation of British Industries, in its report 
to the Chancellor, suggested an expenditure 
of £20,000,000 to £50,000,000 per annum 
in addition to present expenditure, over 
about five years; such expenditure would 
represent a modest beginning, the report 


given. One of them was reproduced in THE 
ENGINEER of November 27th last, in which 
the author, D. J. Maclean, gave a general 
résumé of the theoretical side of the subject, 
and pointed out that a British plant for this 
process was being developed. Fig. 12 shows 
such a unit made for single-pass work, in 
use on a housing estate at Dartford. It 
consists of a pulveriser and mixer, with 
which water spraying apparatus is incor- 
porated, and to which 

is fitted a cement 
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was specified for this construction. 
stipulation was generally met, the authoy 
noted, and in their opinion 1 in 14 was aboy 
the greatest slope at which a reliable concret 
pavement could be laid in one Operation, 
without resort to top shuttering or Subsequent 
surface dressing. This work was believed to 
be without precedent in Great Britain, with 
the exception of the old Brooklands face 
track. The consulting engineers were Mesgr, 
Freeman, Fox and Partners, and the ¢op. 
tractors, Harbour and General Works, Ltd. 


Some STRUCTURAL Works 


A more ambitious use of precast concrete 
structural units was apparent during 1953 
often in conjunction with a prestressed cop. 


o 
spreader, and then 40'- 0" Plan Width of Track Wey 6.0" 
a compactor, which | 10'-0" 25'- 0" Cubic Curve ral ne 
consists of a number at | In 36 i 


of dropping weights ; 
this plant is made by ~ 
Rotary Hoes, Ltd., 
of Horndon, Essex. 
A paper on the use of 
soil cement in an ur- 
ban area, giving some 
idea of the economies 
which this process 
offers, was presented 
at the symposium by 
H. L. Kerr, the borough surveyor of Dartford. 
Mr. H. E. Brooke-Bradley, who gave the 
third paper on soil cement, recalled that it had 
first been used by him in 1917, and con- 
tinuous progress had been made since then. 
The Motor Industry Research Association 
completed the construction of its high-speed 
test track during 1953. The construction of 
this track was described in a paper presented 
at the Institution of Civil Engineers,* from 
which Fig. 13 has been reproduced. The 





Fig. 12—Single-Pass Soil Stabilisation Plant 


said, and could be extended later when 
circumstances permitted. There was little 
doubt of the economic justification for such 
proposals, the Federation stated. 

Although there were no new highway works 
during 1953, two related events of the year 
may, perhaps, be briefly mentioned. Con- 
siderable interest was shown in the use of 
soil cement in road construction. The 
Cement and Concrete Association held a 
symposium on November 19th, at the Institu- 
tion of Civil Engineers, during the course of 
which three papers on that subject were 


track was converted from the flat perimeter 
track of a disused airfield, and the super- 
elevated bends, a cross section through one 
of which is shown in Fig. 13, can be negotiated 
at 100 m.p.h. with reliance on side friction 
to the extent of only one-sixth of the weight 
of the vehicle. The construction shown 
consists of a clay embankment with a 9in 
cast-in-situ concrete paving, without after- 
treatment of the surface; a maximum 
divergence of tin from a 10ft straight edge 








* “ The Design and Construction of a High-Speed Test Track 
for Motor Vehicles,” by R. Freeman and J. A. Neill, Road 
Engineering Division, December 1, 1953. 








Fig. 13—Cross Section Through Circular Curve of High-Speed Test Track 


crete design. An example of this tendency 
is given by the new technical college at 
Kingston upon Hull, where constructional 
work was proceeding on the workshop block. 
The site straddles the old Queen’s Dock, 
which was filled in during 1930-37. The 
presence of the old dock wall and entrance 
lock added to the foundation design 
problems ; these were partly alleviated by a 
careful survey of the top of the dock wall, 
allowing piles to be placed very close to the 
toe of the battered sides, the position of 
which could only be estimated. The piles 
were reinforced concrete cast in-situ, the 
casings driven or bored as determined by the 
varying site conditions. For the majority 
of the piles, the concrete shaft was expanded 
and consolidated by redriving a smaller 
casing down the centre ; the remainder k-ve 
expanded bases. The foundations are every- 
where independent of the old dock wall. 
The workshop block is based on a 24ft 
grid, many of the grid points falling directly 
above the dock wall, which is about 10ft 
wide at its base and 18ft where there are 
counterforts. In these cases, reinforced 
concrete foundation beams span the dock 
wall, providing support at grid points for 
the floor and superstructure, thus allowing for 
standardisation of those points. The system 
of floor design incorporates throughout the 
building subsidiary ducts for all services. 

The superstructure is to be almost entirely 
of precast units. The main frames, pre- 
stressed when in position, form north lights, 
with prestressed shell roof units, cast on the 
site and hoisted into position. The gutter 
units, also cast on the site, will be prestressed 
in position and are designed to provide lateral 
rigidity for the frames. The architect for this 
project is Mr. Frederick Gibberd, and the 
consulting engineers are Messrs. Scott and 
Wilson. The general contractor is William 
Moss and Sons, Ltd., and the piling sub- 
contractor Holmpress Piles, Ltd. 

Another example of precast work is given 
by Plashet School, at East Ham, designed by 
Mr. R. F. Galbraith ; above the first floor 
level, this building comprises precast pre- 
stressed concrete units bolted and pinned 
together. At London Airport, a large staff 
catering block, comprising a single storey 
covering 26,300 square feet, was also under 
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construction. The cafeteria and dining 
room consists, structurally, of fourteen pre- 
cast, post-tensioned portal frames at 12ft 
centres, spanning 48ft, with precast pre- 
stressed purlins. The portal frames were 
post-tensioned by the Lee McCall system. 
All the component parts of the portal frames 
were precast on the site and consisted of pre- 
cast footing, columns and main beams in two 
halves. The two halves of the main beams 
were assembled jin apart, and the joints were 
caulked with earth-moist 14 : 1 sand cement 
mortar. Twenty-four hours later the three 
lin diameter bars in each beam were ten- 
sioned ; the beams have a total length of 
49ft 10in and are 2lin deep and 9in wide, with 
arise of 104 in at the centre. The sequence 
of operation following prestressing of the 
main beams was as follows: (1) reinforced 
concrete footing bedded and bolted down to 
mass concrete foundation ; (2) two lin dia- 
meter prestressing bars passed through the 
sheathing in the column and column hoisted 
into position and bedded on to the footing ; 
(3) the beams hoisted and bedded on top of 
the columns ; (4) frames prestressed simul- 
taneously from both ends and at the top of the 
beams. The consulting engineers for this struc- 
ture are Messrs. Scott and Wilson, and the 
contractors Holland & Hannen and Cubitts 
Ltd. and the Concrete Development Company. 

The same firm of consultants, Messrs. 
Scott and Wilson, was also responsible for 
some new buildings for British Nylon 
Spinners, Ltd., at Pontypool. In our annual 
review last year we described the heavy steel 
work involved in the factory extensions built 
mainly during 1952 ; last year, research and 
administration blocks were constructed, the 
work being carried out at a considerable 
speed. The architects for this work were Sir 
Percy Thomas and Sons, and the contractor 
Sir Robert McAlpine and Sons, Ltd. Design 
and construction of the research block, 
totalling 42,000 square feet, started in 
November, 1952, and the building was com- 
pleted in September last ; design of the office 
block, which comprises 30,000 square feet of 
accommodation, plus a telephone exchange, 
started in December, 1952, work commenced 
on the site in January of last year, and the 
building was completed for occupation in 
November. 

The research block comprises an H-shaped 
layout of two rectangular two-storey blocks 
of laboratories joined by a 55ft long two- 
storey corridor with a part third storey on 
each block for air conditioning equipment. 
Three lines of continuous mass concrete 
Strips are provided in each block from the 
underside of the floor slab to the hard marl at 
approximately 10ft depth. These strips carry 
the reinforced concrete columns at 10ft 
centres and also support the structural floor 
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Fig. 14—Prestressed Concrete Beams at Ipswich Motive Power Depot 


slab. A reinforced concrete framework is 
provided, designed as two-bay, two or three- 
storey portals. Lift and stair blocks used are 
structural concrete walls spanning between 
the mass foundations. 

The office block consists of a rectangular 
three-storey building of load bearing brick- 
work, reinforced and prestressed concrete. 
The building is supported on 25ft long 
isolated precast prestressed concrete piles. 
Reinforced concrete pile caps and ground 
beams are employed and a 7in in-situ rein- 
forced concrete slab completes the ground 
floor, from which is built the load bearing 
brickwork. Staircases and adjoining areas 
are in in-situ reinforced concrete, but the main 
floor area is in a com- 
posite construction of 
prestressed joists and 
in-situ topping. 

An interesting work 
of a rather different 
nature—a bus garage 
at Stockwell consisting 
of a number of rein- 
forced concrete arched 
ribs spanning 194ft— 
was described in THE 
ENGINEER of October 
30th last, and the year 
also saw the erection 
of the first statically 
indeterminate framed 
structure in prestressed 
concrete to be built 
in this country. This 
building, the telephone 
manager’s office at 
Kilburn, was designed 
by Ministry of Works 
engineers, and was de- 
scribed in our issue of 
July 17th last. As a 
final example of concrete work, we illustrate 
in Fig. 14 the prestressed concrete beams 
constructed for the Motive Power Depot 
at Ipswich, to the designs of the civil 
engineering staff of the Eastern Region of 
British Railways. 

Each of these beams has a total length of 
103ft, and spans 64ft 6in over the engine 
sheds, with a cantilever of about 38ft span 
covering the repair bay. The cantilever is 
on the left of the illustration, and was 
necessary because of an existing wall, which 
did not afford a suitable support for the new 
work, but had to remain. The beams are 
28ft 6in apart, and weigh 16 tons each ; they 
carry precast prestressed purlins and a 
corrugated asbestos roof ; there is a load of 
10 tons on each beam due to smoke extraction 
units in the roof. Along the length of the 
main span the depth of each of these beams 
is 2ft, 4in, the width 1ft 6in, and the thick- 
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ness of the web 4in ; at the centre support 
the web thickness is the same, and the depth 
is 3ft 84in. Each of them is prestressed by 
two Magnel cables of twenty 0-276in diameter 
wires and twenty 0-2in diameter unten- 
sioned wires twisted in pairs, thus following 
the partial prestressing technique developed 
and used on a number of structures on the 
Eastern Region. The cables are placed out- 
side the web, so that immersion vibrators may 
be used in the construction of the 4in thick- 
ness ; the line of the cables as they pass to 
the upper part of the beam near the support 
can be clearly seen in the illustration. The 
web is also free of shear reinforcement, 
except near the anchorage blocks and the 
change of direction of the cables. The 
design allows for a tensile stress of 650 Ib per 
square inch in the concrete under the 
worst conditions of loading. The beams 
were cast close to the site, and erected by 
railway cranes, and “ Sealithor” sulphate- 
resisting cement was used in their construc- 
ey The contractor was W. and C. French, 
Ltd. 

We have already noted in this review 
some aluminium structures, and a plant for 
the preparation of structural steel. The 
year also saw the erection of two welded 
tubular steel factory structures. Such a 
design may, in some cases, result in appre- 
ciable savings in steel and in cost. Fig. 15 
shows some typical steelwork of the factory 
erected at Hemel Hempstead for Rotax, 
Ltd. The trusses span 60ft, and the main 
girders 40ft ; the monitor frames, for lighting 
the completed building, were welded on to” 
the trusses after erection, but the trusses 





Fig. 15—Welded Tubular Steel Structure for Factory at Hemel Hempstead 


and girders were prefabricated. This struc- 
ture was erected by Tubewrights, Ltd., to 
the design of the consulting engineer, Mr. T. 
Bedford. 


Scottish HyDRO-ELECTRIC SCHEMES 


Good progress was made on a number of 
the North of Scotland Hydro-Electric Board’s 
schemes during 1953. One of the smaller 
schemes—the Gaur scheme, which forms 
part of the extensive development-in the 
Tummel Valley in Perthshire—was officially 
opened by the Prime Minister of Australia, 
Mr. R. G. Menzies, on June 20th. We will 
therefore describe that scheme in outline, 
deferring extensive notes on some of the 
major schemes which were in progress in 
1953 until a later occasion. On completion 
the Gaur scheme will produce 17,000,000 
units of electricity annually. Its direct 
catchment extends over 62 square miles, 
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IN UGANDA 


Fig. 18—Power House and Intake Dam from Downstream 


Fig. 16—Main Dam Looking Downstream 


Fig. 17—Construction of Intake Dam 
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comprising the catchments of Loch Laidon, 
Loch Eigheach and the River Gaur ; the 
indirect catchments of the Abhuinn Duibhe 
and Allt Chaldar extend for 26 square miles. 
The average annual rainfall over the catch- 
ment is 65in. Loch Eigheach has been raised 
approximately 32ft by the construction of a 
concrete gravity dam curved in plan and 
360ft long, with a maximum height of 40ft, 
thus providing a reservoir (top water level 
950:00 O.D.), having an effective capacity 
of 355 million cubic feet and a surface area 
of 382 acres. The waters of the Abhuinn 
Duibhe will be led into the reservoir through 
a free flow tunnel approximately 2100ft 
long of horseshoe section, 8ft 6in wide by 
sft 6in high, while those of the Allt Chaldar 
will be diverted by a reinforced concrete 
pressure aqueduct approximately 3250ft long, 
with a 4ft 6in square internal cross section. 

Water from the reservoir passes to the 
generating station through a concrete-lined 
penstock, 1200ft long and of 12ft Sin internal 
diameter, 630ft of which is constructed in 
tunnel and the remainder in reinforced 
concrete by cut-and-cover methods. A 
length of 120ft of the concrete penstock is 
suspended on piers carried down to rock, 
and the final 110ft is lined wth steel, the 
diameter tapering down to 10ft 6in diameter, 
where it joins the main butterfly valve in the 
generating station. 

The generating station is a steel-framed 
building clad externally in random rubble 
from a local quarry, in accordance with the 
Board’s policy for reviving the traditional 
use of stone for building. The main generator 
is a OMW vertical set driven by a Francis 
turbine, and an auxiliary generator con- 
sisting of a 400kW horizontal set driven by a 
Francis turbine from a proportion of the 
compensation water is also provided. Both 
sets operate under a head of approximately 
100ft and discharge through the tail race 
into the River Gaur. The sets generate at 
l1kV, which is stopped up to 33kV for 
transmission through the grid. 

A fish pass, 1400ft long by 7ft wide, con- 
taining seventy pools, rising in steps of 1ft 3in, 
has been constructed. The pass is of the 
overfall weir type, but to deal with the varia- 
tion in head water level a “ Borland ” lift 
chamber has been incorporated at the reser- 
voir end. At the downstream end the pass 
connects into the tail-race and a fish barrier is 
being constructed across the river to prevent 
fish ascending to the dam when flood dis- 
charges occur. Part of the compensation 
water required in the river is discharged down 
the fish pass. 

Access to the generating station and dam 
is provided by a three-span reinforced con- 
crete bridge, 150ft long, across the River 
Gaur, together with a short approach road. 
Since the raising of Loch Eigheach sub- 
merged part of the existing highway, the 
traditional ‘“‘ Road to the Isles,” a highway 
diversion, 14 miles long, has been built over 
the Moor of Rannoch. During the past year 
the main elements of the scheme were sub- 
stantially completed and the station is now 
in operation. The diversion aqueducts were 
being constructed and will be completed 
shortly. Impounding was commenced on 
June 1, 1953. The civil engineering con- 
sultants for the Gaur scheme are Messrs. 
Babtie, Shaw and Morton, and the electrical 
and mechanical consultants are Messrs. 
Strain and Robertson. The main con- 
tractors were A. A. Stuart and Sons (Glas- 
gow), Ltd., and P. L. J. Heron, Ltd. 

On the Moriston scheme, plant for the 
production of Trief cement, made from wet- 
ground blast-furnace slag, was erected on site 
and went into production during 1953, and 
concrete made from this Trief cement was 
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placed in the foundations of Cluanie dam, 
the excavation for which was completed. 
Large numbers of the special precast concrete 
blocks which are to be used for the dam 
facing, so obviating the use of shuttering, 
were cast and their use is expected to com- 
mence shortly. 

Excavation for the foundations of the 
Loyne dam was in hand and driving of the 
Loyne tunnel was almost complete. The 
driving of Ceannacroc tunnel was completed 
on November 12, 1953, and the placing of the 
concrete lining was commenced. Considering 
the whole period of driving of this 13,500ft 
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system was virtually completed. Recently 
water was diverted from Invergarry Gorge 
through a 25ft diameter diversion tunnel to 
permit the construction of a dam in the gorge, 
The Invergarry generating station is interest- 
ing, in that the greater part of the station is 
underground. Originally it had been intended 
that the station should be sited above ground 
and close to the bank of the River Garry, but 
foundation difficulties, which would have 
meant expensive cofferdams during construc- 
tion, made a move back into the hillside 
economically attractive. Excavation for the 
station was virtually completed and placing 





Fig. 19—Construction of Owen Falls Dam, with Timber Cribwork Cofferdams 


long tunnel, the average weekly footage per 
face was 118ft. The underground generating 
station at Ceannacroc was being excavated 
at the end of the year and the driving of 
various other branch and access tunnels was 
in hand. It is intended that the bare rock 
forming the side walls of the underground 
machine chamber shall remain largely un- 
lined, although a concrete arch roof will be 
formed. This practice has been used to good 
effect on the Continent in recent years, this 
being the first British example to date. The 
Mitchell Construction Company is the con- 
tractor for the works mentioned above. 

On the Garry project, the two sections of 
which will develop the water power resources 
of Glen Garry in Inverness-shire, good pro- 
gress was made during the year. The con- 
tractor for the lower works, at Invergarry, 
Whatlings, Ltd., completed the driving of the 
13,970ft low-pressure tunnel and commenced 
the placing of the concrete lining. The 
excavation of the remainder of the tunnel 


of concrete in the tail-race tunnel lining 
commenced. 

The Quoich dam, part of the upper works, 
is to be of rockfill with an upstream concrete 
waterproof membrane. Excavation of the 
dam foundations was virtually completed 
and placing of the rockfill was commenced. 
The driving of the 12,800ft long low-pressure 
and 2100ft long high-pressure tunnels was 
completed and lining was in progress. 
Placing concrete in the generating station 
foundations commenced, in readiness for the 
early arrival of generating plant. The maxi- 
mum water level of the reservoir to be formed 
by the Quoich dam is above the level of the 
divide between Glen Garry and the catch- 
ment of the River Carnach, which flows to 
the west coast, and this has made necessary 
the construction of two short dams on the 
divide. Excavation for the foundations of 
these dams was in hand. The contractor for 
the Quoich works is Richard Costain, Ltd. 

The consulting civil engineers for the Garry 
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and Moriston scheme are Sir William Halcrow 

and Partners whilst Messrs. Kennedy and 
Donkin are the consulting engineers for the 
plant. 

Construction started in September, 1953, 
on the preliminary works for the Allt-na- 
Lairige scheme. This project is situated in 
Argyllshire and will develop the head waters 
of the Allt-na-Lairige and tributary streams. 
On completion, the turbo-alternator of 6MW 
capacity will generate approximately 
20,000,000 units of electricity annually. 
Water will be impounded in the high-level 
basin of the Allt-na-Lairige by a prestressed 
concrete dam, 1300ft long with a maximum 
height of 70ft. The reservoir (top water level 
993ft O.D.) will have an effective storage of 
130 million cubic feet and will feed the 
generating station, operating on a head of 
800ft, through a tunnel and steel pipeline. 
The direct catchment area will be extended 
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reservoir level. The. scheme consists of a 
gravity dam 2725ft in length across the 
Victoria Nile, incorporating six sluices which 
will be able to take a flow of about 45,000 
cusecs, and intake works to the power 
station immediately below it. There is 
provision for an ultimate installation of ten 
1SMW Kaplan turbo-alternator sets, operat- 
ing under a head of 724ft to S574ft. The 
accompanying illustrations, Figs. 16 to 19, 
give a good idea of the various elements of 
the scheme and the progress made with 
them by the end of 1953. The timber crib- 
work cofferdam may be noted in Fig. 19. 
The cribs are formed of logs bolted together, 
the bottom section being “tailor-made ”’ to 
fit the configuration of thé rock, and the 
cribs are at 30ft centres ; steel beams span 
from crib to crib, and support a line of steel 
sheet piling forming the face of the cofferdam. 
The civil engineering consultants for this 





Fig. 20—Berthing Beam at Rockfort Oil Berth, Jamaica 


by a system of aqueducts feeding into the 
reservoir and also by shafts discharging 
directly into the tunnel. The consulting 
engineers are Messrs. Babtie Shaw and 
Morton. 

The same firm of consultants is responsible 
for the Glen Shira scheme, where, during 
1953, constructional activity was concen- 
trated on the two dams, the main generating 
station, the main tunnel and related works. 
The concreting of the spillway section of the 
lower dam was practically complete and work 
was proceeding on the earth embankment 
section. The batching plant at the main dam 
was commissioned and concreting was in 
progress there. The concrete lining of the 
main tunnel was completed and the steel 
pipe crossings and lining of the pressure 
shaft were being erected. Construction of 
the main generating station was well advanced 
and the turbo-generating plant was being 
installed. The main contractor is A. M. 
Carmichael, Ltd. 


SOME OVERSEAS WORKS 


The Owen Falls hydro-electric scheme in 
Uganda was sufficiently advanced during 
1953 to allow the storage of water up to an 
intermediate level, and just before the end 
of the year the first turbine in the power 
station was turned and was put under test. 
At the end of the year concreting of the dam 
was completed up to a level of 3700, with the 
reservoir at 3697; these figures compare 
with a level of 3727-5 for the roadway over 
the dam, and 3723-5 for the ultimate top 





work are Sir Alexander Gibb and Partners, 
and the contractor is the Owen Falls Con- 
struction Company, a group of four British 
and four Dutch firms. 

Amongst overseas harbour works of 1953 
the new wharf at Tiko, in the Cameroons, is 
described on page 99 of this issue. Pre- 
liminary works were also in progress for the 
construction of the port of Tema, about 17 
miles east of Accra, on the Gold Coast. 
This port forms part of the very extensive 
developments proposed in conjunction with 
the Volta River hydro-electric scheme, and 
its associated aluminium production. The 
new harbour will involve the construction 
of two new breakwaters, totalling about 
24 miles in length, and in the initial stages, 
four deep water berths, which may ultimately 
be increased to twelve as and when the need 
arises. One oil berth will be built initially 
on the east breakwater and a second later on. 
Transit sheds, warehouses, passenger accom- 
modation, administrative buildings, open 
storage areas, marshalling yards, and so on, 
are to be included in the initial contract. 

Work was proceeding in the area in 1953 
on the provision of road and rail communica- 
tions with the site. Approximately 17 miles 
of 3ft 6in gauge track was being constructed 
between Achimota, near Accra, and Tema, 
whilst a second line approximately 20 miles 
long was being driven northwards from 
Tema to the Shai Hills, where, it is antici- 
pated, rock for the new breakwaters will be 
quarried. Accommodation was in course of 
construction at Tema and a water supply 
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scheme as an extension of the Accra Supply 
was nearing completion. These Preliminary 
works contracts are being carried out by 
George Wimpey and Co., Ltd., and Taylo, 
Woodrow (W.A.), Ltd., the total estimates 
cost being of the order of £1,500,000. Th, 
consulting engineers are Sir William Halcroy 
and Partners. 

The same firm of consultants is responsible 
for the construction of the Rockfort 9) 
installation at Kingston, Jamaica, work op 
which was rapidly reaching completion 4 
the end of 1953. This new oil berth is being 
built for the Shell Oil Company and wa; 
sufficiently far advanced to receive Her 
Majesty’s ship, S.S. “‘ Gothic,” for refuelling 
on its recent visit to the island. The berth js 
the first of its type to be constructed and the 
berthing face, as shown in Fig. 20, consists 
of an extremely heavy longitudinal reinforced 
concrete beam carried out on raking high- 
tensile steel piles. It is reported that the 
behaviour of the berthing beam under work. 
ing conditions was entirely satisfactory. 
The total cost of this berth is expected to 
be of the order of £70,000. 





Cost of Indian Irrigation Projects 
( By Our Indian Correspondent ) 


THE cost and benefit figures relating to 
irrigation projects constructed in India during 
the last century and published in the latest 
census report for 1951 reveal that the law of 
diminishing returns is in effective operation and 
that every additional acre has to be subsidised by 
the State. 

The cost of bringing an acre of land under 
irrigation was Rs. 32 (48s.) before 1891: 
it went up to Rs. 58 (87s.) between 1891-1920 
and Rs. 101 (152s.) during 1921-40. Under the 
Five-Year Plan the unit cost is estimated at 
Rs. 277 (415s.). On the other hand, the net 
revenue return, that is, the proceeds of the sale of 
water to the consumer less the cost of main- 
tenance and operation of the project, has been 
falling sharply. As a percentage of capital out- 
lay the net revenue return was 11-6 before 189. 
It was 5-0 between 1891 and 1920 and 3:2 
between 1921-40. It is expected that the revenue 
returns on projects financed by the Five-Year 
Plan will fall short of the minimum necessary 
for self-sufficiency. Therefore, the report con- 
tinues, while the earlier projects yielded a net 
profitable return, although on a declining scale 
through the years, the State will have henceforth 
to bear a “ net remunerative outlay ”’ on nearly 
all future irrigation works, both major and minor. 

The law of diminishing returns has set in for 
two main reasons. The easier projects are taken 
up first. Therefore the real costs in terms of 
labour and materials, necessarily increase with 
time. The other reason is the fall in the value of 
money or rise in the price of labour and materials. 
For instance, while in a century of British régime 
a total capital outlay of Rs. 81 crores was incurred 
on projects commanding 14:94 million acres. 
under the Plan Rs. 445 crores are being spent on 
major irrigation projects with an_ irrigation 
potential of 16-1 million acres. 

It is felt that the vague idea of ‘national 
advantage” covering a number of unspecified 
benefits should be a little more precisely defined, 
particularly when a number of non-self-financing 
projects have to compete for State capital 
finances and have therefore to be adjudged 
according to their ultimate social and national 
benefits. 

A start in this direction is being made with 
the appointment of the Gokhale Institute ol 
Politics and Economics for carrying out a com- 
prehensive economic survey of the Hirakud 
project and assessing the economic and social 
benefits of the scheme now under construction. 
The project has been under fire for a long time for 
mismanagement, inefficiency and extravagance, 
and the survey was one of the recommendations 
of the Inquiry Commission appointed to look 
into the charges. The survey, first of its kind in 
India, is likely to extend over a period of two 
years. 
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Gas Turbines in 1953 


No. I 


OST of the details released for publica- 

tion last year about constructional 
progress or running experience of gas turbines 
in this country were confined to marine 
installations. Since the war it has been 
evident that there are two distinct schools of 
thought in the design of a unit which will 
provide not only maximum reliability over 
long periods of continuous duty, but also 
promise of a life comparable with that of 
existing marine prime movers. In the evolu- 
tion of such an installation both schools are 
prepared to accept the former of these 
conditions with little compromise, and are 
necessarily reconciled to the use of higher 
speeds and temperatures at least 200 deg. 
Fah. higher, than those obtaining in current 
steam practice. 

One school, however, holds that relatively 
low ideal thermal efficiencies, but with high 
component efficiencies, are best accepted, so 
that the minimum departure from firmly 
established steam turbine practice need be 
made. The other school recommends a 
more outright and immediate exploitation 
of the characteristics of this prime mover, 
using much higher temperatures and speeds 
with fewer stages, and mounting the unit 
kinematically, thus more nearly approaching 
aeronautical practice in design and construc- 
tion. Here, although the higher ideal cycle 
efficiency is neutralised by the lower com- 
ponent efficiencies, there remains the achieve- 
ment of a much lower specific weight and a 
reduction in machinery space. For the 
attainment of longevity the use of highly 
specialised high-temperature steels is required, 
though in relatively very few components. 
The life of those components is still subject to 
speculation, but is certainly much less than 
the life of the bulk of the set. But in what 
degree the “* longevity ” of a set can be said 
to be compromised by the need to replace 
certain elements, such as the turbine or 
stator blades, a number of times within the 
economic life of the whole, remains a matter 
for argument. 

A development project faithful to each of 
these two design schools has now been run. 
Both were designed for naval ships in much 
the same category and as such were specified 
to have medium life only. Both have been 
fully described in THE ENGINEER and are 
referred to below. One was built by the 
English Electric Company, Ltd., and the 
other, the * R.M.60,” by Rolls-Royce, Ltd. 
The latter, as might be expected, follows 
aeronautical practice in its design and 
suspension. Only the latter is now being 
proceeded with for its original application. 

That the temperature problems arising 
with steam turbine constructional practice 
for long life marine sets, however, are not 
insuperable would seem to be well illustrated 
by the set installed in the “‘ Auris,” and by 
the success reported to have attended the 
modifications in the cylinder construction 
of the Pametrada 3500 h.p. unit which first 
ran in 1950. 

With reference to the larger industrial 
gas turbines in this country very few details 
have been passed for publication. This 
situation applies to the 1SMW set at Dunston 
power station by Parsons, the 15MW set 
of Metropolitan-Vickers, Ltd., at Trafford 
Park power station, the 12-SMW set at 
Dundee of John Brown, and the 20MW sets 
of the English Electric Company, Ltd. 

Amongst the more important aspects of 
research and development during the year 


was that relating to what may constitute the 
next major jump in gas turbine performance 
—the use of cooled blades operating in gas 
temperature conditions of over 1200 deg. 
Cent. 

The use of ceramic blades to resist high 
temperatures seems to be now regarded as a 
less promising approach to the problem than 
that of adopting some means of blade 
cooling. Several systems of blade cooling 
have been proposed and their feasibility 
tested on cascade rigs. There is boundary 
layer cooling, either by diffusion through 
porous blades or through slots in the blade 
profile, internal air cooling and liquid cooling, 
using the thermo-siphon principle, with or 
without air-cooled roots. Air cooling is the 
system that was adopted by the authors of 
the papers* presented to the Institution of 
Mechanical Engineers, abstracts of which, 
together with the discussion, were re- 
produced in THE ENGINEER. The internal 
blade structure chosen was one employing 
longitudinal holes grouped within and as 
close to the profile as its geometry would allow. 
All stator and rotor blades were fabricated, 
employing a powdered metal technique, 
using as cores for the cooling passages a 
matrix of cadmium rods. The task of mini- 
mising the porosity in the sintered Vitallium 
alloy was made particularly difficult by this 
requirement. But eventually a blade having 
comparable creep and slightly inferior fatigue 
properties to those of the best high-tempera- 
ture alloys available, was evolved. These 
blades have, in fact, also withstood, so far 
without apparent defect, several thermal shock 
cycles involving very rapid temperature 
changes between the limiting temperatures 
of the cycle. But calculations indicated 
that the tensile stresses thus set up were 
of the order of the rupture stress of the 
material. 

The system of liquid cooling using the 
thermo-siphon principle is that currently 
being investigated by Pametrada and is 
referred to in Part II. 

Among other important work reported 
during the year was that concerning the 
burning of residual fuel which formed the 
subject of another papert before the Institu- 
tion of Mechanical Engineers. The effective- 
ness of known or applicable methods of 
removing the ash forming constituents could 
hardly have appeared more discouraging 
when this situation first revealed itself. 
Centrifuging and filtration were only applic- 
able to inorganic insoluble material and 
therefore the soluble metallic compounds in 
which form the vanadium pentoxide is 
thought to exist remained unaffected. 
Methods of employing solvent or distillation 
processes proved so expensive that they would 
have destroyed the price differential between 
a distillate and a residual fuel. According to 
the authors, removal of the ash after combus- 
tion was no more acceptable—centrifuging by 
the use of cyclone separators or filtration 
through refractory pebble beds was not 
sufficiently effective. That, however, was a 
view challenged by at least one contributor to 
the discussion, which was also abstracted 
in THE ENGINEER. The method of electro- 





* “An Experimental Air-Cooled Turbine.’’ Part I, “‘ Design 
and Manufacture of the Turbine,”” by J. Reeman and R. W. A. 
Buswell, of The General Electric Company ; Part II, “‘ Research 
on Internally Air-Cooled Turbine Blades,” by D. G. Ainley, of 
the National Gas Turbine Establishment. THE ENGINEER, 
May 8th, page 674; May 15th, pages 688, 702, and 712 ; 
May 22nd, page 731. ¥ 

+ “ Fuel-Oil Ash Deposition in Open-Cycle Gas Turbines,” 
by Dr. A. T. wden, P. Draper and H. Rowling. THE 
ENGINEER, May Ist, pages 627, 634 and 639 ; May 8th, page 659. 
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static precipitation, even if it could be applied, 
would, according to the authors, be very 
expensive. The only other object at which 
to aim was to minimise the deleterious effects 
of the ash en passant. Fortuitously, a solu- 
tion with the temperatures under investiga- 
tion was obtained. It was observed that when 
combustion of the carbon was very slightly 
incomplete and when, therefore, minute 
carbon particles formed, they acted as 
nuclei to collect a considerable portion of the 
ash and as absorbents of certain noxious 
fluids and vapours. Having done so, and 
being roughly spherical, hard and dry solids, 
they were able to pass through the blading 
without deposition. They did, however, 
introduce the possibility of abrasion. The 
degree of under-combustion needed was very 
simply obtained by adjusting the atomisation 
particle size, with an almost negligible effect 
on the overall combustion efficiency. A very 
different approach to this problem of deposi- 
tion has been the use of additives in the 
fuel, although their action is not fully under- 
stood. Silicon has proved the more effective 
of these additives, and it is suggested that 
silicon oxide in some way inhibits the forma- 
tion of low melting point sodium sulphates. 
Thus—particularly if these two solutions to 
the problem were used simultaneously— 
the authors concluded that the gas turbine 
could be largely freed from the penalties 
of burning residual fuels, for they believed 
that if deposition can be avoided, the more 
serious forms of corrosion will also be 
inhibited. 

This is part of the development programme 
on gas turbines fired with solid fuels which 
has continued under the guidance of the 
Ministry of Fuel and Power, both in Govern- 
ment Departments and in industrial organisa- 
tions. Work at the Fuel Research Station 
of D.S.I.R. itself has been concentrated on 
the cylindrical, straight-through combustion 
chamber, which has an axial burner at one 
end, surrounded by a short refractory lining 
which is followed by an air-cooled metal 
wall. The main problem is to eliminate the 
small quantities of friable ash that occur 
locally on the refractory wall, and the 
influence of the air distribution on the 
deposition of ash has been studied. This 
work has been supplemented by the use of 
transparent plastic models of the combustion 
chamber to reproduce the flow patterns with 
different inlet arrangements. 

At the British Coal Utilisation Research 
Association the development of the reverse 
flow, cyclone combustion chamber has 
continued. In this chamber the fuel is thrown 
by centrifugal force on to the wall where 
combustion takes place. The ash in the 
coal fuses and runs down the walls and is 
collected at the base. The wall itself consists 
of layers of molten and solidified slag and 
is maintained at an equilibrium thickness 
by the transfer of heat through the wall to 
the water-cooled coals which support it. 
The main trouble previously experienced 
due to the accumulation of slag at the outlet 
throat of the chamber has been largely over- 
come by sweeping the zone with air. 

The British Coal Utilisation Research 
Association has continued the development 
of cyclones for the removal of ash from the 
hot gases at the exit from a combustion 
chamber. High extraction efficiencies having 
been obtained with units working at atmo- 
spheric pressure and temperature, further 
tests have been made operating under 
pressure. It would appear that over a range 
of pressure of 1 to 44 atmospheres and over 
a temperature range of 20 deg. to 800 deg. 
Cent., the collection efficiency is rearly 
constant for a cyclone operating at a fixed 
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value of the ratio of gas velocity to gas 
viscosity. 

C. A. Parsons and Co., Ltd., has completed 
a test run of 100 hours on its 500 h.p. 
exhaust-heated gas turbine. The fuel is 
fed to the straight-through combustion 
chamber from a pressurised fluidised bed 
which is charged by a lock hopper system. 
The products of combustion are passed 
through a Sirocco cleaner before entering 
the turbine at a temperature of 1070 deg. 
Fah. The results of these tests should provide 
some valuable information on the degree of 
gas cleaning necessary to prevent erosion 
of the turbine blades. 

At the works of J. Brown and Co., Ltd., a 
1000kW closed-cycle gas turbine to operate 
with coal as fuel is being constructed. Experi- 
inental work on the combustion system has 
been proceeding and it is now proposed to 
use a straight-through chamber firing tan- 
gentially into a slagging cyclone chamber. 
This firm is also continuing with the develop- 
ment of its closed-cycle gas turbine fired 
with peat, and eventually a plant of this type 
will be built in Scotland, near a peat moss. 

Progress has continued at the works of 
Ruston and Hornsby, Ltd., on the open- 
cycle, peat-fired gas turbine. The unit 
operates without dust collectors and the 
erosion of the turbine blades will indicate 
the severity of the ash problem when. burning 
peat. Later a cyclone will be installed which 
should remove all particles larger than 20 
microns. The dried peat is pressurised by 
a rotating disc, solid fuel pump which dis- 
charges into a pressurised fluidised bed. The 
refractory lined straight-through combustion 
chamber is supplied with an accurately 
metered fuel feed from the fluidised bed. 
After adequate testing, the plant will be 
transported to Scotland for trials on locally 
cut fuel. 

Work has continued in Britain, Canada 
and America with plans to drive a locomotive 
by a coal-fired gas turbine. In Britain, 
C. A. Parsons and Co., Ltd., is building an 
open cycle unit with a straight-through 
combustion chamber. In Canada, work at 
the McGill University, Montreal, is devoted 
to the development of a cyclone combustion 
chamber and a heat exchanger capable of 
high-temperature operation, both of which 
are to be incorporated in the exhaust-heated- 
cycle gas turbine, in which combustion occurs 
after the turbine and clean air is heated by 
the heat exchanger before entry into the 
turbine. In America a complete open-cycle 
unit has been constructed which is suitable 
for mounting on a locomotive. A 750-hour 
test run has been successfully concluded, but 
the results are rather inconclusive as although 
the first five stages of the turbine blades 
suffered extensive erosion, the cause was 
traced to a manufacturing defect in the ash 
collecting system which permitted coarse 
ash to reach the turbine. 

In what follows is given a detailed descrip- 
tion of work in hand, where this is available, 
undertaken by respective companies during 
last year. 


ROLLS-Royce, -LTp. 


Details of the ““R.M.60” marine gas 
turbine, a medium-life experimental unit 
for the Admiralty on which Rolls-Royce, 
Ltd., has been engaged since the war, were 
released last November.t The installation 
utilises a compound cycle to provide a wide 
power range with economical cruising at 
low power. Its specific weight, however 
(excluding propeller and shafting), is only 
5 Ib per horsepower. This figure represents 
a 50 per cent increase in power combined 





t This set was fully described and illustrated in THe ENGINEER, 
November 13th, 1953. 
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with 50 per cent reduction in weight and a 
25 per cent reduction in machinery space, 
when compared with the steam plant it 
replaces. Two “R.M.60” units of 5400 
s.h.p. each are to be fitted in H.M.S. “‘ Grey 
Goose” gunboat in place of two single- 
reduction geared steam turbines, each of 
4000 s.h.p., taking steam from a single 
boiler, the specific weight of which amounted 
to 141b per shaft horsepower. The engine 
consists of two basic assemblies each inde- 
pendently and kinematically mounted through 
trunnions from fabricated steel frames sup- 
ported on two parallel engine-room girders. 
Aeronautical practice is evident throughout 
the design. 

Where necessary, the interconnecting air 
and gas ducting incorporates bellows expan- 
sion sections. The first assembly includes 
the low-pressure charging unit, comprising 
an axial compressor of eleven stages, which 
is cantilevered from the frame, driven by a 
two-stage turbine overhung rotating at a 
speed of 7460 r.p.m. and with gas conditions 
of 50 1b per square inch and 500 deg. Cent. 
on transit from the power turbine. This 
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6000 t.p.m. Descriptions of this unit have 
appeared in THE ENGINEER on several 
occasions in recent years. 

Structurally, the “TA” turbine may be 
regarded as consisting of two self-contained 
units—the gas generator (or charging set), 
consisting of the compressor and its associated 
turbine, and the power turbine and gearbox 
unit. Each of these units is completely 
“ vertebrate,” with the result that the rotors 
and stators of the compressor and turbines 
are located to each other through very short 
internal structural paths, and not through 
the bed-plate. Normal installations can 
be completed rapidly as a result of this 
detail, while in portable applications, or 
where doubtful foundations must be used, 
no damage will be done if the plant is sup. 
ported unevenly. The only connection 
between the gas generator section of the plant 
and the output turbine unit is a short annular 
gas duct, one end of which is rigidly bolted 
to the power turbine stator, while at the other 
end a piston ring joint is provided, allowing 
for axial and radial expansion. 

The gas generator itself is positively located 





Batch-Produced ‘‘ TA ’’ Gas Turbine 


assembly includes an exhaust unit and its 
frame also supports the heat exchanger. 

Upon the other frame is mounted the 
high-pressure charging set which is mounted 
about a single but articulated shaft, the free 
power turbine, the h.p. intercooler and the 
reduction gear. The whole assembly is 
raked at 9 deg. in alignment with the screw- 
thrust axis. The h.p. turbine is overhung, 
single staged with Nimonic 90 blading, the 
shaft speed being 15,000 r.p.m. and the gas 
conditions 827 deg. Cent. at 259 lb per square 
inch. Centrifugal compression is adopted, 
there being two stages with intercooling, the 
h.p. compression ratio being about 4:5: 1. 
The free power turbine has two stages with 
Nimonic 80 blading: it operates over a 
2:1 speed range, and is mounted coaxially 
with the h.p. shaft, so that all three discs could 
be axially adjacent. 


RUSTON AND Hornspy, LTpD. 


The 750kW “‘ TA ” set now in series pro- 
duction at the works of Ruston and Hornsby, 
Ltd., Lincoln, represents a _ particularly 
successful example of an industrial long-life 
gas turbine based on aeronautical design 
practice. It was originally conceived in 
1945 and first ran in 1949. It employs a 
relatively high maximum temperature of 
730 deg. Cent., the charging set rotating at 
about 11,400 r.p.m. and the free turbine at 





by a double pin joint at the turbine end, 
whilst the front of the compressor is sup- 
ported by a resilient plate which accommo- 
dates the small axial expansion of the unit 
relative to its underbed. 

Last year, in THE ENGINEER of March 13th, 
we described the elbow combustion chamber 
which is now standard and replaces the 
twin combustion chambers originally fitted. 

Last October the first of these batch 
produced gas turbines was delivered to site. 
The machine in question, a 750-1000kW 
Mk. “TA” gas turbine driving a 3-3kV 
alternator, is the first of three ordered by 
the Air Ministry in August, 1950. It was 
a requirement of the design specification 
that the machine should be readily transport- 
able by air and that it should be capable of 
generating power within a few hours of 
being landed by aircraft. To do this, it 
was decided to split the unit into three inde- 
pendent sections, each having its own frame 
or under-base. The gas generator, the first 
unit, consists of the compressor, the com- 
pressor turbine and the combustion chamber. 
The second unit consists of the power tur- 
bine, gearbox, exhaust outlet duct, and oil 
reservoir for the turbine. The alternator, 
together with its exciters, forms the last 
unit. Assembly of the three sections is 
simple, the gas generator and power turbine 
units being connected together by four 
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taper fitting bolts in the frame and by a 
ring of bolts which forms the joint between 
the compressor turbine stator and the inter- 
mediate duct. All electric cables and pipes 
of the unit have quick release plugs and con- 
nections. The alternator is attached to the 
gearbox output shaft by six bolts, and its 
frame to that of the power turbine by two 
jugs and mating arms, these being bolted 
together by two large taper fitting bolts. 
The alternator rotor is supported at one end 
by a pedestal bearing on its frame and at the 
other end by the gearbox output shaft 
bearing through a special double tooth 
flexible gear coupling which, in an emergency, 
will allow the machine to run with as much 
as jin mal-alignment between the alternator 
and power turbine. The complete assembly 
is supported by seven screw jacks, four to the 
alternator, two to the power turbine and 
one to the gas generator unit. This allows 
the machine to be levelled on ground which 
may be uneven. Each section of the frame 
has its own rubber-tyred bogies which enable 
the sections to be wheeled together for 
assembly. 

The company also received an order, 
in December, from the London County 
Council for eight sets based on the “TA” 
design, for what is the world’s first sewage 
disposal works powered entirely by this 
type of prime mover. These works—the 
Northern Outfall Purification Plant—are 
situated near the Thames at Beckton and 
deal with a large and densely populated 
area of Greater London. In all modern 
sewage disposal works, air in large quantities 
is required. Five of the turbines will drive 
blowers giving a constant flow, day and 
night, of 100,000 cubic feet of air per minute. 
The turbines themselves will use sewage 
gas as a fuel. The other three turbines will 
drive generators supplying all the electricity 
needed at the station, these sets, too, using 
sewage gas as a fuel. The value of this 
contract amounts to about £635,000 and 
it is expected that the station will be in 
operation during 1957. 

Another order was being negotiated in 
December, and has since been secured, for 
what will be the first industrial gas turbine 
in Italy. It will be operated by the Societa 
Nazionale Metanodotti, a large national 
organisation concerned with the exploration, 
drilling and distribution of methane gas, 
huge quantities of which have been found 
during recent years in Italy, and are still 
being discovered. The availability of this 
rich gas since the war, it is stated, has 
changed the industrial outlook of the 
country, particularly in the north, for Italy 
was previously dependent almost exclusively 
on outside sources for its fuel. 

This official organisation is having new 
headquarters built 15km south of Milan. 
From here control and administration of 
the distribution of methane gas will be 
carried out via pipelines to industrial and 
domestic consumers all over the country. 
The Ruston turbine to be installed will 
drive an alternator to provide all the neces- 
sary light and power to the administrative 
offices, the works and also to the dwelling- 
houses. The turbine will burn methane gas 
and will be provided with waste heat recovery 
plant for space heating in winter time. 
This will be done through a Ruston heat 
exchanger which will help to obtain the 
maximum efficiency from the plant for electric 
power during the summer months, and it 
will allow partial space heating during this 
period, whilst in the winter months the full 
heating capacity will be taken from the 
exhaust gases of the turbine. 

A Mk. “TA” turbine for the Bank 
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of England will be coupled to a B.T.H. 
alternator and will have a variable by-pass 
heat exchanger giving an output with the 
heat exchanger in circuit of 725kW at nor- 
mal rating. Heat from the exhaust will be 
recuperated in a waste heat boiler and 
subsequently used for a medium temperature 
heat distribution system. This turbine will 
supply power to a new printing works being 
built at Debden. It will burn a coal tar 
fuel specified as “CTF 200” and will be 
complete with associated fuel pumping and 
heating units. 

An order comprising a Mk. “TA” 
gas turbine-driven alternator set complete 
with exhaust heat boiler, is also in hand for 
the Crittall Manufacturing Company, Ltd. 
The unit is to be installed in a power house 
and will be used for providing power for the 
operation of electric welding plant and 
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high pressure hot water for space heating 
and process work. Output of the set is 
880kW normal rating when taking in air 
at an inlet temperature of 65 deg. Fah. 
As in the case of the Bank of England 
installation, the turbine is to be suitable for 
operation on coal tar fuel, ‘“‘ CTF 200,” but in 
addition is to be capable of running on gas 
oil. A by-pass duct for the turbine exhaust 
is fitted so that the turbine or boiler can be 
used independently of each other if desired. 
The order for the Kuwait Oil Company 
consists of a mark “‘ TA ” gas turbine capable 
of developing 900 b.h.p. continuously at 
1465 r.p.m. under site conditions. The unit 
is required to drive a nine-stage crude oil 
pump and is for use in the oil fields for main 
line pumping duties. The turbine is to be 
suitable for operation on natural gas avail- 
able at a pressure of 140 Ib per square inch. 


(To be continued) 


Shipbuilding and Marine Engineering 
in 1953 


No. I1I—{ Continued from page 59, January 8th ) 


PASSENGER AND CARGO LINERS 
URING the year the Greek Line 
steamship ‘“ Olympia,” which was built 

and engined by Alexander Stephen and Sons, 
Ltd., sailed on her maiden voyage from 
Southampton in her owners’ North Atlantic 
service on October 20th last. A full descrip- 
tion of the ship appeared in the issues of 
THE ENGINEER of December 4th and 11th 
last, and there was an illustration of the 
liner in our issue of January Ist. The main 
particulars are: length overall, 612ft ; 
length between perpendiculars, 560ft ; 
breadth moulded 79ft ; depth moulded to 
“A” deck, 47ft ; displacement, 22,100 tons, 
and gross tonnage 23,000 tons. A service 


the turbines take steam, which is supplied 
at 525 lb per square inch and 800 deg. Fah., 
at the superheater, from two controlled super- 
heat and two “D” pattern Foster Wheeler 
boilers. Five 600kW diesel-driven generators 
provide the electrical power for all the ship’s 
services. 

Early in the year the Bergen Line 
took delivery of the passenger steamship 
“Leda,” which was designed and built for 
its fast passenger and cargo Bergen—Tyne 
service by Swan, Hunter and Wigham 
Richardson, Ltd., and fitted with Denny- 
Brown stabilisers. A photograph repro- 
duced in our issue of January 8th shows 
that the ship has a black painted hull with 





Turbo-Electric Tanker ‘‘ Helix ”’ 


speed of 21 knots is maintained by two sets 
of Parsons double reduction geared turbines, 
which are of Pametrada design and develop 
a normal power of 24,000s.h.p. at 140 r.p.m. of 
the propeller. Our illustration, in the January 
Ist issue, shows that the ship has fine lines, a 
white painted hull, a well-balanced profile, 
including two tripod masts, and a funnel 
specially shaped to prevent smuts falling on the 
passenger decks. The ship carries mainly 
tourist-class passengers, numbering 1150, 
in two, three, four-berth cabins, while 140 
first-class passengers are accommodated in 
single and two-berth cabins and private 
suites on the sun and promenade decks. 
There are well-furnished public rooms for 
both classes of passengers, the cinema and 
dining-rooms being air conditioned. The 
shipbuilders constructed the machinery and 


white superstructures dominated by a large 
black streamlined funnel, carrying the three 
narrow white bands of the Bergen Line. The 
ship has a length between perpendiculars 
of 410ft by 57ft breadth moulded by 30ft 
depth moulded to the upper deck, a draught 
of 20ft and gross tonnage of 6670. First- 
class passengers numbering 119 are accom- 
modated in single and two-berth cabins, 
while the tourist accommodation has been 
arranged to permit low fares being charged. 
A service speed of 21 knots is maintained 
by two sets of steam turbines, driving four 
bladed propellers at 150 r.p.m. through 
double reduction gearing, and developing a 
service power of 13,000 s.h.p. The Wallsend 
Slipway and Engineering Company, Limited, 
built the machinery, which is supplied with 
steam at 4501b per square inch and super- 
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heated to 800 deg. Fah., by two Babcock and 
Wilcox oil-fired, integral furnace boilers. 
Three 350kW turbine-driven generators pro- 
vide the electrical power for the various 
services and auxiliary machinery. A more 
detailed account of the ship and her 
machinery was printed in our issue of May 15, 
1953. 


SOME CARGO LINERS 


The refrigerated motorship “* Middlesex ” 
was built by Alexander Stephen and Sons, 
Ltd., for the Federal Steam Navigation 
Company, Ltd., and was fitted with the new 
design of Sulzer engine as described in our 
issue of July 25, 1952. A deadweight of 
about 10,300 tons is carried on a load draught 
of 27ft 4in and the ship, of which we repro- 
duced a photograph on Plate 6 in our issue 
of January Ist, has a length between per- 
pendiculars of 469ft 6in by 64ft 6in beam by 
42ft depth moulded, and a gross tonnage of 
8230 tons. There are five cargo holds and 
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492ft 3in by 62ft beam by 40ft 3in, and is 
designed to carry a deadweight of 11,250 
tons on a loaded draught of 27ft. The five 
large hatchways are served by a complement 
of derricks, which includes one to lift 50 tons, 
and one of 25 tons capacity. A set of Parsons 
single-reduction geared turbines, taking 
steam generated at 4501b per square inch 
and 750 deg. Fah. by two Foster Wheeler 
boilers, gives the ship a sea speed of 14 knots. 
Steam for working the winches is supplied 
by two auxiliary Cochran boilers. 

For the Far East service of Alfred Holt 
and Co., the Caledon Shipbuilding and 
Engineering Company, Ltd., completed the 
single-screw motor cargo liner “* Eumaeus,” 
of which the main particulars are: length 
overall, 487ft ; breadth moulded, 62ft ; 
depth moulded to upper deck, 35ft 3in ; 
deadweight, 9220 tons; and service speed, 
16 knots. Twelve passengers are carried 
and have state rooms on the promenade 
deck. In addition to the twenty-seven 
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associated ’tween decks, which are served by 
10-ton derricks and one 50-ton derrick, all 
operated by electric winches. Two Sulzer 
Mark R.S.G.58, two-stroke diesel engines, 
having ten cylinders of 580mm diameter by 
760mm stroke, give the ship a service speed 
of 16 knots, and the engines, which each 
develop 4500 b.h.p. at 225 r.p.m., drive a 
single propeller shaft through B.T.H. mag- 
netic couplings and gearing supplied by the 
Power Plant Company. 

For the Shaw Savill Line, Harland and 
Wolff, Ltd., built and engined at its Belfast 
yard the refrigerated cargo ship “‘ Cymric,” 
which we illustrated in our last issue. The 
ship, which is of complete superstructure 
design, has a length overall of 512ft, a 
breadth moulded of 69ft, a depth moulded 
to the shelter deck of 41ft 6in, and a gross 
tonnage of about 10,800 tons. There are 
three complete steel decks and four of the 
six main holds are refrigerated, while the 
cargo handling equipment includes one 
50-ton, one 25-ton, four 12-ton, twelve 7-ton 
and six 5-ton derricks. Power for the 
auxiliary and deck machinery is supplied by 
four 320kW diesel-driven generators and the 
propelling machinery consists of two single- 
acting, two-stroke, opposed-piston Harland 
and Wolff diesel engines with the main 
cylinders having a diameter of 750mm by 
2000mm combined stroke. 

During the year William Denny and 
Brothers, Ltd., completed the closed shelter 
deck cargo ship ““George” for Greek owners ; 
this ship, illustrated on Plate 6, in our 
issue of January Ist, has an overall length of 


** Caltex Bahrain ”’ 


derricks, which handle the cargo from seven 
mechanically ventilated main holds, is a 
heavy derrick of 50 tons capacity, all being 
operated by electric winches. Power for 
the electrical deck machinery and auxiliaries 
is provided by three 220kW diesel-driven 
generators, and the main _ propulsion 
machinery consists of a _ seven-cylinder, 
direct-reversible, single-acting, two-stroke, 
opposed-piston diesel engine built by Harland 
and Wolff, Ltd. 

Among the ships completed for Norwegian 
owners was the “ Simoa,” which was built 
and engined by the Fairfield Shipbuilding 
and Engineering Company, Ltd., and was 
illustrated in our issue of last week. The 
ship, which was constructed for the carriage 
of general cargo, and is of full scantling 
closed shelter deck design, has a length 
overall of 490ft, a length between per- 
pendiculars of 460ft, a breadth moulded 
of 62ft 6in, and a depth moulded to the 
shelter deck of 40ft 9in. There is accom- 
modation for twelve passengers amidships 
and the derricks for working the cargo at the 
five holds include one of 50 tons and one of 
30 tons capacity. Electrical power for the 
deck machinery and auxiliaries is developed 
by three 250kW diesel-driven generators, 
and the ship is propelled by one set of double- 
reduction geared turbines consisting of a 
h.p. impulse turbine and a l.p. reaction 
turbine. There are two Yarrow water- 
tube boilers which are capable of supplying 
steam at a maximum pressure of 650 Ib 
per square inch and a final temperature 
of 850 deg. Fah. at the super-heater outlet. 
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A speed of over 15 knots was attained on 
trial by the single-screw motorship “ La 
Hacienda,” built at the Neptune shipyard 
of Swan, Hunter and Wigham Richardson, 
Ltd., for Buries Markes, Ltd., and illustrated 
on Plate 6 in THE ENGINEER of January |st, 
The ship, which is of open shelter deck 
design with top gallant forecastle, carries a 
deadweight of over 10,000 tons on a draught 
of 26ft Sin, has a service speed of 133 knots, 
and has a length between perpendiculars of 
435ft by 60ft moulded breadth, and 39f 
depth moulded to the shelter deck. Equip- 
ment is provided for the carriage of grain in 
bulk and the five holds and ’tween decks 
are mechanically ventilated. Propulsion is 
by a Swan, Hunter-Doxford oil engine, 
having four cylinders of 670mm diameter 
by 2320mm combined stroke, which is 
equipped to burn boiler oil and develops 
4400 b.h.p. at 115 r.p.m. The electric power 
plant consists of three 175kW diesel-driven 
generators and a Cochran waste heat boiler 
generates steam for the ship’s services. 

About the beginning of June trials were 
completed of the open shelter deck, general 
cargo liner “* Queensbury,” built by the 
Burntisland Shipbuilding Company, Ltd., 
for the Alexander Shipping Company, Lid., 
and shown in a photograph reproduced 
in our issue of last week. The five cargo 
holds have a bale capacity of 607,130 cubic 
feet and, in addition to the normal comple- 
ment of derricks, there are two for heavy 
lifts of 50 tons and 25 tons capacity respec- 
tively. A deadweight of 10,650 tons is 
carried on a draught of 26ft 84in and the 
ship has a length between perpendiculars of 
430ft, a breadth moulded of 59ft 9in, a 
depth moulded to the shelter deck of 
39ft 3in, and a net registered tonnage of 
3433. The main propelling machinery, which 
gives the ship a service speed of 134 knots, 
consists of two Gray-Polar diesel engines 
driving one shaft through hydraulic coup- 
lings and single helical reduction gearing. 
Each engine has six cylinders of 500mm bore 
by 700mm stroke, and together they deliver 
a total of 4315 s.h.p. to the propeller shaft at 
110 r.p.m. 

During the year Harland and Wolff, Ltd., 
delivered three of the six sister ships ordered 
by the Andrew Weir Shipping and Trading 
Company, Ltd.; they were the ‘“ Ness- 
bank,” “‘ Fleetbank’”’ and ‘“‘ Beaverbank,” 
and the latter ship was illustrated in our 
January 8th issue. The ships have the 
following main particulars :—Length overall, 
450ft ; length between perpendiculars, 425ft ; 
breadth moulded, 59ft ; depth moulded to 
shelter deck, 38ft 3in, and a gross -tonnage 
of 5800 tons. There are four main cargo 
holds, fitted for the carriage of grain, and 
two deep tanks’ arranged to take cargo, oil 
fuel, latex or water ballast, and power for 
the electrical deck machinery and auxiliaries 
is supplied by three 175kW diesel-driven 
generators. The ship is propelled at more 
than 14 knots by a two-stroke, single-acting, 
opposed-piston, Harland-B. and W. diesel 
engine, having six cylinders of 620mm bore 
by 1870mm combined stroke, which is capable 
of developing 5100 b.h.p. at 125 r.p.m., but 
delivers sufficient service power at 118 r.p.m. 

The _single-screw cargo steamship 
‘“* Ramsay,” completed by Smith’s Dock 
Company, Ltd., for the Bolton Steam Ship- 
ping Company, Ltd., carries 10,260 tons 
deadweight on a draught of 26ft 24in, the 
corresponding displacement being 13,960 
tons. The length between perpendiculars 
is 426ft, breadth moulded is 59ft, and the 
depth moulded to the upper deck 38ft 3in, 
and the construction of the hull is noteworthy 
in that longitudinal framing was adopted 
for the outer bottom shell, tank top, upper 
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ynd second decks, while the main bulkheads 
ye of corrugated construction. A triple- 
expansion steam engine, taking steam at 
0 lb per square inch from three single- 
ended Scotch boilers, and working in con- 
junction with a Bauer-Wach exhaust steam 
turbine, forms the propelling installation, 
yd a total of 3000 ih.p. is developed at 
§5 r.p.m. of the propeller shaft. 

Among the ships completed by R. and W. 
Hawthorn, Leslie and Co., Ltd., was the 
open shelter deck motorship “ Glenmoor,” 


a photograph of which appeared in THE 
ENGINEER Of January 8th, built for the Moor 
Line, Ltd. The ship, which has a length 
between perpendiculars of 423ft by 58ft 
moulded breadth by 29ft depth moulded to 
the upper deck, carries a deadweight of 9350 
tons on a draught of 25ft 84in, and has five 
holds arranged for the carriage of grain. A 
service speed of 13 knots is maintained by a 
Hawthorn-Doxford oil engine having four 
cylinders of 600mm diameter by 2320mm 
combined stroke, and developing 3300 b.h.p. 
at 108 r.p.m. ; 

The newsprint carrier “* Markland,” which 
was completed by William Denny and 
Brothers, Ltd., for the Mersey Paper Com- 
pany, Ltd., of Canada, has been specially 
constructed to provide clear holds to allow 
for maximum stowage combined with 
freedom from damage to the cargo. Ona 
draught of 23ft the ship, which has a length 
overall of 391ft by 57ft 6in moulded breadth 
by 34ft 3in moulded depth, and is 
strengthened for navigation in ice, has a 
deadweight of 6500 long tons and the holds 
have a capacity of 5300 short tons of rolled 
newsprint. Steering is effected by twin 
rudders and the ship is propelled by two 
double-compound, four-cylinder, condensing, 
reversing marine engines of Fredriksstad 
design, built by Rankin and Blackmore, 
Ltd., supplied with steam at 2201b per 
square inch and 590 deg. Fah. by two Foster- 
Wheeler “* D ” pattern boilers. 

_In a_ photograph, reproduced in our 
issue of last week, can be seen the bulk cargo 
carrier “* Longfellow,” built by Henry Robb, 
Ltd., for the Rodney Steamship Company, 
Ltd. The ship is of single-deck design with 
topgallant forecastle and poop, and has two 
large holds, served by four hatches, arranged 
forward of the machinery space, which 
houses a five-cylinder, two-stroke, trunk- 
piston Sulzer diesel engine developing 2000 
b.h.p. at 155 r.p.m. A deadweight of 
5620 tons is carried on a mean draught of 
21ft 94in and the main particulars of the 
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ship are: length between perpendiculars, 
335ft ; breadth moulded SOft; depth 
moulded to upper deck, 26ft 6in, and service 
speed 11 knots. A four-bladed stainless 
steel propeller is fitted and three 106kW 
diesel-driven generators meet the electrical 
requirements of the ship. 

Now engaged in the Mediterranean service 
of the Cunard Steamship Company, Ltd., 
is the single-screw motorship “ Pavia,” 
which is the first of three such vessels ordered 
from the yard of William Hamilton and Co., 





Motor Ship *‘ Baron Kilmarnock ”’ 


Ltd., and is of closed shelter deck design, 
with forecastle, bridge and poop. The ship, 
of which we reproduced a photograph in 
our January 8th issue, has a length between 
perpendiculars of 320ft, a breadth moulded 
of 49ft 6in, and carries a deadweight of 4400 
tons on a draught of 23ft 4in at a service 
speed of 14 knots. David Rowan and Co., 
Ltd., supplied the main and auxiliary 
machinery, the main engine being a Rowan- 
Doxford opposed-piston oil engine, having 
four cylinders of 600mm diameter by 2320mm 
combined stroke ;_ the auxiliaries, include two 
horizontal oil-fired multi-tubular boilers and 
three 45kW steam-driven generators. 

A motor cargo ship destined for the New 
Zealand and Australia service of the Union 
Steam Ship Company of New Zealand, Ltd., 
and designed to carry a deadweight of 5100 
tons, was delivered by Alexander Stephen 
and Sons, Ltd. The ‘‘ Waimea” has a 
length of 325ft by SOft beam by 26ft depth, 
and there are three large hatches, for the 
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handling of general cargo, which are served 
by a complement of 10-ton and 5-ton derricks 
having a specially long outreach. Light 
cargo can be carried in the forecastle and 
stalls are provided for the transport of stock 
while provision has been made for the carriage 
of some refrigerated cargo. To supply the 
whole of the electrical power necessary to 
meet the demand of the winches and other 
auxiliaries three 135kW _ diesel-driven 
generators are installed. Propulsion is by 
a six-cylinder, single-acting, Stephen-Sulzer 
diesel engine, having a bore and stroke 
of 600mm by 1040mm, and developing 2410 
b.h.p. at the normal running speed of 128 
r.p.m. to give the ship a loaded service speed 
of 12 knots, while the engine is capable of 
developing an overload power of 3000 b.h.p. 
at 150 r.p.m. For the New Zealand coastal 
services of the same owners, Henry Robb, 
Ltd., built the ‘“‘ Karamu,” which has a 
length between perpendiculars of 250ft by 
4lft 6in breadth moulded by 17ft 9in depth 
moulded to upper deck, and a deadweight 
carrying capacity of 2100 tons on a mean 
draught of 16ft. There are two large holds 
forward of and one abaft the machinery 
space, having a total capacity of 105,000 
cubic feet and the power for the electric deck 
machinery and auxiliaries is supplied by 
three 114kW diesel-driven generators. A 
five-cylinder, two-stroke Clark-Sulzer Mark 
T.P.D.48, diesel engine, of 1500 b.h.p. at 
225 r.p.m., forms the main propulsion unit. 
About the beginning of September last 
the speed and power trials were completed 
of the raised quarter deck cargo ship “ Tezs- 
wood,” illustrated last week, which was 
built for the Constantine Shipping Company, 
Ltd., by the Burntisland Shipbuilding Com- 
pany, Ltd. The ship, which is equipped for 
service in the St. Lawrence River and the 
Great Lakes, has a length between per- 
pendiculars of 214ft 6in, a breadth moulded 
of 35ft 4in, a depth moulded of 16ft and 
carries a deadweight of 1550 tons on a load 
draught of 15ft 83in at a speed of 104 knots. 
Three hatchways serve the two large cargo 
holds and are in turn served by derricks of 
3 tons and 10 tons capacity operated by 
electric winches. Propulsion is by a British 
Polar diesel engine having five cylinders, 
each of 340mm bore by 570mm stroke, and 
developing 800 b.h.p. at 250 r.p.m., while elec- 
trical power is provided by one 60kW and 
two 35kW diesel-driven generators. 
Cross-CHANNEL SHIP AND SHORT SEA TRADES 


Vickers-Armstrongs, Ltd., completed at its 
Naval Yard, Newcastle upon Tyne, the twin- 
screw, turbo-electric passenger ship “‘ Maori,” 
which was launched by H.R.H. Princess 


Motor Ship ‘‘ Alva Cape ”’ 
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Motor Tanker “‘ Irex ’’ 


Margaret towards the end of 1952. The 
ship, which has been built for the ferry 
service between the New Zealand ports of 
Wellington and Lyttelton of the Union Steam 
Ship Company of New Zealand, has the 
following dimensions :—Length between per- 
pendiculars, 425ft ; breadth moulded, 63ft ; 
depth moulded 29ft, and a gross tonnage of 


8300 tons. On her four passenger decks 
are one, two, three and _four-berth 
cabins accommodating a total of 968 


passengers, while there are four holds for 
the carriage of general cargo. The service 
speed is 21 knots and this is maintained 
by twin screws driven by turbo-electric 
machinery, supplied by the British Thom- 
son-Houston Company, Ltd., developing 
a total of 13,000 s.h.p. There are two double- 
unit synchronous motors, each developing 
6300 s.h.p. at 220 r.p.m., coupled direct to 
the propellers, and two balancer-booster 
sets for excitation purposes. Current is 
supplied to the propulsion motors by two 
turbo-alternator sets consisting of an alter- 
nator, generating three-phase current at 
3150V, and having a maximum rating of 
5120kW at 3080 r.p.m., which is driven by 
a multi-stage impulse turbine. Steam for the 
turbines is supplied at 4251b per square 
inch and a total temperature of 725 deg. 
Fah. by four Yarrow high-pressure, [five- 
drum, water-tube boilers. Power for the 
ship’s electrical services is provided by three 
400kW geared turbo-alternators. 

For the service operated between Leith 
and Scandinavia by Chr. Salveson and Co., 
Clelands (Successors), Ltd., completed the 
motorship “ Tana,” which is of raised quarter 
deck design with poop, bridge and forecastle. 
The ship has a length between perpendiculars 
of 215ft by a breadth of 35ft by a depth to 
main deck of 15ft 4in, and has a deadweight 
capacity of 1550 tons on a draught of 
15ft 14in. There are three holds completely 
free from obstruction and fitted with 
McGregor steel hatch covers, and the ship, 
which attained a trial speed in ballast of 
11-6 knots, is propelled by a six-cylinder 
British Polar two-stroke, Mark M.46M. 
diesel engine developing 960 b.h.p. at 250 
I.p.m. 

Charles Hill and Sons, Ltd., delivered the 
raised quarter deck short sea trader ‘‘ Milo ” 
to the Bristol Steam Navigation Company, 
Ltd., and the ship, which carries a deadweight 
of 1338 tons, is unusual in that no cargo 
handling gear is fitted. The ship, which is 
propelled by a six-cylinder British Polar 
diesel engine of 960 b.h.p. at 250 r.p.m., and 
attained a trial speed of 113 knots, has the 
following dimensions :—Length between per- 
pendiculars, 210ft; breadth, 33ft 3in; 
depth, 14ft 44in, and draught 13ft 104in. 

Arthur Guiness and Co. took delivery of 
two motor coasters specially built for the 
carriage of stout in stainless steel containers 
in the owners’ Dublin to Liverpool service. 


‘““ The Lady Grania”’ was built by the Ailsa 
Shipbuilding Company, Ltd., and “ The 
Lady Gwendolin,” by the Ardrossan Dock- 
yard, Ltd., and both ships have a length 
between perpendiculars of 197ft by 35ft 
breadth moulded by 19ft depth moulded, 
and two insulated holds. These holds, 
which are maintained at a temperature of 
about 50 deg. Fah., are arranged for the 
stowage of the tanks and the discharge of the 


Jan. 15, 1954 


cargo is by six 4-ton derricks Operated by 
six 4-ton electric winches. The service speed 
is 11 knots and this is maintained by a gjy. 
cylinder British Polar diesel engine, of 340mm 
bore by 570mm stroke, developing 103 
b.h.p. at 270 r.p.m. The electrical plan 
consists of three 75kKW_  diesel-driyey 
generators. 

A single-screw, self-trimming motorship 
for the carriage of bulk cargoes and named 

‘** Dunnet Head,” was completed for A. F 
Henry and MacGregor, Ltd., by Henry Robb, 
Ltd. The ship, which is of single- deck design 
with topgallant forecastle, has a dead. 
weight capacity of 900 tons on 13ft 3in mean 
draught, and the following are the main 
dimensions :—Length between perpendicy- 
lars, 180ft: breadth moulded, 31ft, ang 
depth moulded to upper deck 15ft. There are 
two large holds having a capacity of 42,50 
cubic feet, forward of the machinery space, 
the structure being arranged so that the 
holds are clear of piliars. Electrical power 
is developed by two 40kW diesel-driven 
generators, and the ship is propelled at a 
service speed of 10 knots by a four-cylinder 
British Polar diesel engine capable of develop. 
ing 640 b.h.p. at 250 r.p.m. 


( To be continued ) 


Oil Tanker “Tina Onassis ” 


URING the third week in November last, 

the 45,000-ton turbine-driven oil tanker, 
“Tina Onassis,” which has been built and 
engined by the Howaldtswerke Hamburg A.G., 
for her Greek owners, the Aristoteles Sokratrs 
Onassis Company, completed her successful 
trials over the measured mile at the entrance to 
the Oslo-Fjord and is illustrated herewith. 
This ship is of interest as the largest oil 
tanker propelled by steam turbine machinery 
yet to be built. The tanker was launched on 
July 25th of last year, almost exactly nine 
months after her keel had been laid, and her 
fitting out and preparation for taking-over 
trials only took three and a half months. 


The cost of building the tanker was 
about 30,000,000 marks, or a little over 
£2,564,100. 


GENERAL DESIGN AND CONSTRUCTION 


It was decided by the builders to entrust the 
design of the lines of the ship to the Maierform 
Company, of Bremen, and from these designs 
exhaustive trials were made in the National Ship 
Testing Tank at El Pardo, near Madrid. The 
principal constructional dimensions are given 
in the accompanying table. 

As will be clearly seen from the photograph 
reproduced below, the ship follows generally 
modern tanker practice, with a sharply raked 
stem of Maier form, a bow-fronted bridge, 
with accommodation for officers about ’midships, 
and the machinery spaces aft, with a streamlined 





funnel and accommodation for the crew. On 
the bridge is a radar mast, and there are double- 
derrick posts fore and aft and associated 
equipment 

The ship has been built to the rules and regula- 
tions of the American Bureau of Shipping, for 


Main Particulars 


Length overall as ... 236-40m 
Length between perpendiculars oe ... 220°50m 
— moulded .. ne .. 29-00m 
15-70m 
Deeded draught . 11°45m 
Displacement ... . §$8,514 tons 
Deadweight carrying capacity ... 45,000 tons 
Gross — . 25,010 tons 
Speed 16-5 knots 
Propelling Machinery 
Type : single-screw, double-reduction ateuand oe: 
Maximum power ... 7,500 s.h.p. 
Normal service power, about 16. 000 s.h.p. 
Propeller revolutions ... ... 1 19 r.p.m. 
Boilers : two Howaldt water- tube, oil-fired : 
Maximum output of steam, each boiler . 48 tons per hour 


. 38 tons per hour 
. 45 atmospheres 


Normal output of steam, each t boiler .. 
: ... 450 deg. Cent. 


Working pressure ... 
Superheat 


Water capacity, “each ‘boiler, about 14-3 tons 
Electrical Machinery 
Number of alternators : two, turbine driven ; rating, 600kW., 


450V, 60 cycles. 
Emergency set : 
the highest class for carrying crude oil in bulk. 
A point of interest in the design is the use of 
three longitudinal bulkheads throughout the 
length of the tanks spaces, instead of the more 
usual two bulkheads. This design of longitudinal 


one diesel-driven alternator ; rating, 100kW. 


Oil Tanker ‘‘ Tine Onassis ”’ 
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framing combined with transverse framing at 
the ends, has produced a specially strong ship. 
The deck and the bottom shell are constructed 
on the longitudinal principle and the side shell 
and the longitudinal bulkheads on the transverse 
framing principle incorporating three side 
stringers on the side shell, and three stringers 
on the longitudinal bulkheads, with special 
strengthening to give a strong cross section 
throughout the whole of the tank sections. 
Both welding and riveting were used to the best 
advantage. 

The oil cargo is carried in twenty-nine large 
tanks, which consist of nine tanks at each side 
of the ship and eleven centre tanks, bounded by 
the wing bulkheads. At either end the tanks are 
connected to a pump room. Some side and 
middle tanks are set apart for oil fuel, for the 
ship’s boilers, and for ballast purposes. The 
pump rooms are equipped with four vertical 
Duplex steam-driven pumps, with a delivery of 
120 cubic metres per hour against a head of 95m, 
with forty double strokes per minute. Equip- 
ment of the latest design for steaming out, 
degassing and fire extinguishing is also installed. 
It may be noted that the amount of oil carried 
in the twenty-nine storage tanks is sufficient to 
load 100 trains, each composed of fifty tank wagons. 

It is of interest to note the arrangement of the 
single propeller, which was chosen after tank 
tests of five propellers in the El Pardo Tank, 
Madrid. Special cavitation tests were also 
carried out in the Wageningen Tank in Holland. 
The propeller has a diameter of 6900mm, a 
pitch of 4820mm, and has four blades attached 
toa propeller boss having a diameter of 1750mm. 
In order to prevent contraction of the propeller 
sip stream, and to guide the water from the 
propeller to reduce its rotation and diminish 
vibration, a ‘‘ Costa bulb ” is fitted which consists 
of two bowl-shaped shells attached to each side 
of the streamlined Simplex balanced rudder to 
form a propulsion bulb, which can be seen in 
our illustration. The “* Costa bulb,” it is under- 
stood, has been used in several ships with 
increases from 0-28 to 0-6 knot, corresponding 
to a fuel saving of 8 to 15 per cent and with 
marked absence of propeller vibration. 

The launching weight of the hull was about 





** Costa Bulb ”’ 


12,646 tons. Two launching ways were used, 
each with a width of 1-2m and a distance between 
centres of 8-4m. The calculated pressure on the 
ways was about 215 tons per square metre. By 
means of special brakes and drags the ship was 
brought up in a distance of 500m, the maximum 


_ launching distance being 700m. 


Brief mention may be made of the deck 
machinery, which is steam driven. It includes 
a large anchor windlass with a twin-cylinder 
Steam engine, which serves the two stockless bow 
anchors. These each weigh about 10-2 tons, 
and the welded anchor chain has a diameter of 
79mm. Steam was chosen to drive the windlass 
and all winches to make them independent of the 
eleciric power supply. The tanker carries four 
lifeboats made from aluminium-magnesiym alloy 
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and of riveted construction. Aluminium alloy 
is also freely used in the excellent accommodation 
provided for the crew of sixty officers and men. 

Considerable care was taken in the design of 
the ship’s ventilation ; there are at least seven 
exhaust and supply fans, which provide twelve 
changes of air per hour for the public rooms, 
twenty for the messes, the crew’s rooms, the 
toilets and washplaces, and ten for the provision 
rooms, while for the kitchens seventy-five changes 
of air per hour are provided. 


PROPELLING MACHINERY 


The turbines and boilers were designed and 
built by the Howaldtswerke and provision is 
made for a maximum power of 17,500 s.h.p., 
which, with a fully loaded ship and a calm sea, 
will ensure a speed of 16-5 knots. 

As can be seen from our illustration, the 
turbine unit, consisting of an h.p. and 
Lp. turbine, together with the condenser 
and reduction gearing, forms a compact unit. 
The high-pressure turbine is a reaction turbine 
with a single impulse stage before the reaction 
stages. The rotor is of forged heat-resisting 
steel and the turbine casings are made from 
an electro-cast steel alloy. The l.p. turbine is a 
reaction turbine throughout, while the astern 
turbine, which has Curtis blading, is neatly 
arranged at the exhaust end of the I.p. turbine. 
The condenser, attached to the I.p. turbine, 
is of welded construction and is combined with 
the bed-plate of the two-stage reduction gear- 
ing. At full load the h.p. turbine runs at a 
speed of 5700 r.p.m., while the I.p. turbine runs 
at 3000 r.p.m. These speeds are reduced to 119 
r.p.m. at the propeller shaft. 

Steam is supplied to the turbines by two oil- 
fired water-tube boilers, each of which has a 
designed maximum rating of 48 tons of steam 
per hour and a normal rating of 38 tons per hour. 
The superheated temperature of the steam is 
450 deg. Cent. and the working pressure 45 atmo- 
spheres. Each boiler has a water capacity of 
about 14-3 tons, and each a total heating surface 
of 886 square metres, of which 52 square metres 
is radiation surface. The superheater has a 
heating surface of 234 square metres, and by 
means of an air heater the air supply is raised 
in temperature from 280 deg. to about 290 deg. 
Cent. Each of the boilers is fitted with fully 
automatic feed and combustion controls. CO, 
gas analysers are provided and there is an optical 
device for observing the smoke in the uptakes, 
which affords a means of providing constant 
control for the oil burners. 

We are indebted to articles in Schiff und Hafen 
for many particulars and to the builders for the 
illustrations which accompany this article. 
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Light Flexible Ventilation Ducting 


A ForM of flexible ducting known as “ Spira- 
tube ’ which was developed some years ago in 
the United States is now being made in this 
country by Flexible Ducting, Ltd., Maryhill, 
Glasgow, N.W. This ducting consists essentially 
of a preformed helix of high carbon spring 
wire covered with impregnated and coated 
fabric. The covering fabric used is selected in 
accordance with the duty for which the ducting 
is required and can be of cotton, glass, rayon, 
&c. The coating of the fabric is also selected 
to comply with the working conditions and 
amongst the materials used are rubber, neoprene, 
polyvinyl chloride, silicone, polymer, &c. 

The ducting is highly flexible and is designed 
to pass round bends of 180 deg. without 
kinking or buckling. It is supplied in two forms 
—one for use in ventilating, dust removal and 
fume exhausting, and the other form of heavier 
construction is adaptable for mine and tunnel 
ventilation purposes. The lighter form of duct- 
ing is made in sixteen sizes with internal dia- 
meters from 3in to 30in, the smallest size weigh- 
ing 7-5 lb per 25ft run and the largest size 
84-5 lb per 25ft. The heavier ducting is avail- 
able in thirteen sizes with internal diameters 
from 6in to 30in, the smallest size weighing 
yh Ib per 25ft and the largest size 105-3 lb per 
yn A 

Lengths of the ducting can quickly and easily 
be coupled together without the use of special 
tools to form a continuous run and readily 
uncoupled for transfer to other working points 
when necessary. Its transport and storage are 
facilitated as it can be retracted into a relatively 
short length, in fact a 25ft length of 30in dia- 
meter ducting can be closed up into a length of 
23in. 





ASSOCIATION OF LIFTING TACKLE MAKERS.—The 
Association of Lifting Tackle Makers informs us that it 
has recently extended its scope to include manufacturers 
of electrically operated hoists and pulley blocks. Colonel 
P. H. Jones, of Richard C. Gibbins and Co., Ltd., was 
recently elected chairman of the Association, and Mr. 
E. Russell, of the Vaughan Crane Company, Ltd., is 
the vice-chairman. The secretary of the Association is 
Mr. F. J. Winfield, Chamber of Commerce, 95, New 
Street, Birmingham. 


Tue 1954 Sir ALFRED HERBERT PAPER.—The Council 
of the Institution of Production Engineers announces 
that the Right Hon. the Earl of Halsbury, managing 
director of the National Research Development Corpora- 
tion, has accepted the invitation to present the ‘1954 
Sir Alfred Herbert paper. This paper will be presented 
at Olympia, London, at the opening session of the 
conference, sponsored by the Institution of Production 
Engineers, which will run concurrently with the Produc- 
tion Exhibition, July 7 to 14, 1954. 
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Additions to Intake Air of 
C.J. Engines 


INSTITUTION OF MECHANICAL ENGINEERS 


T a general meeting of the Institution 

of Mechanical Engineers last Friday, 
January 8th, the following papers were 
presented and discussed :— 

“An Experimental Investigation into the 
Effect of Fuel Addition to Intake Air on 
the Performance of a Compression Ignition 
Engine,” by W. T. Lyn, M.Sc. (Eng.), 
A.M.I.Mech.E. 

“The Effect of Auxiliary Fuels on the 
Smoke-Limited Power Output of Diesel 
Engines,” by L. D. Derry, A.M.I.Mech.E., 
E. M. Dodds, M.A., D.Sc., M.I.Mech.E. ; 
E. B. Evans, Ph.D., M.Sc., and D. Royle, 
B.Sc. (Eng.). 

The papers are summarised on page 115 
and their conclusions are also printed. 


DISCUSSION 


Wing-Commander T. R. Cave-Browne- 
Cave said that about twenty-five years ago 
he had been in charge of the development 
of the machinery installation of airship 
“R-101.” The engines of that- ship had 
been rather remarkable, in that they were 
amongst the very first compression ignition 
engines to run at 1000 r.p.m. One of the 
special features of the airship problem was 
that when the ship had burnt 25 tons of fuel 
oil the pilot had to discharge nearly 1,000,000 
cubic feet of hydrogen to restore the ship’s 
static balance. That meant nearly 2 tons of 
hydrogen and the calorific value of 2 tons 
of hydrogen was about the same as the 
calorific value of 6 tons of fuel oil. If, 
therefore, it were practicable to burn not 
only the fuel oil but also the hydrogen which 
became available through having got rid 
of that weight of fuel oil, there would have 
been a gain of 6 tons in doing so. His 
plan had been to introduce hydrogen with 
the combustion air of the compression 
ignition engines. He had contended that, 
if hydrogen was put in with the combustion 
air, the moment the first whiff of oil got into 
the cylinder the whole of the hydrogen would 
go off instantaneously ; there would not 
be enough hydrogen in the cylinder to raise a 
dangerous pressure, but the effect would be 
to raise a very high temperature and to 
increase the pressure, both of which were 
beneficial so far as combustion was concerned. 
He argued, therefore, that the effect would 
be to reduce hang-fire and get a slower rate 
of pressure rise. A saving of 6 tons of fuel 
oil was worth striving for, and therefore 
this became one of the experiments which 
they carried out. The engines of the ship 
had eight cylinders, but the prototype engine 
which had been built had four cylinders, 
virtually identical with the others. On 
that four-cylinder engine they had been 
able to carry out a really representative 
experiment to see what would happen on 
the full-scale engine. They found that the 
result of putting in an increased quantity 
of hydrogen was that the engine became 
much smoother—there could be no question 
about that at all—and they were able to 
burn such a large proportion of hydrogen 
that if hydrogen-burning had been fitted 
to two of the ship’s five engines they would 
have burnt hydrogen and oil sufficient to 
compensate the weight of the consumption 
of oil only on the other engines. It would 
have worked out in this way, that on a flight 
to Egypt, for instance, instead of burning 





25 tons of fuel oil the engines would have 
burnt 20 tons of fuel oil and the hydrogen 
which became available from doing that, 
which would be equivalent to five additional 
tons of oil. 

Having now heard the explanation of the 
slow oxidation theory, he was inclined to 
think that perhaps he had been wrong in 
explaining why this happened. There could 
be no question about the fact that it did 
happen, but he was not sure whether or 
not his explanation of why it happened was 
correct, and he would value the authors’ 
opinion on whether it was slow oxidation or 
whether perhaps it was the effect which he 
had described. 

His other point was also a matter of ancient 
history and related to the work done in the 
winter of 1939-40 in trying to improve the 
starting of aero engines under cold conditions. 
In those days dope sprays were not nearly so 
efficient as they were to-day, and the real 
difficulty had been to determine how much 
dope should be introduced into the induction 
pipe to give the best possible chance of 
starting. The volatility of petrol in those 
days varied so much with temperature that 
the judgment of the amount of dope to be 
put in on a given cold morning could vary 
between | and 100 from a hot engine to a 
cold engine on a really cold morning, and 
was very difficult to determine. He had 
therefore put forward the suggestion that 
the proper thing to do was to evaporate the 
dope completely before it went into the induc- 
tion pipe. They.had tried that and found that, 
although, of course, the vapour condensed 
at once as soon as it got into the cold induc- 
tion pipe, it condensed to a mist ; it was so 
extremely fine that it could hardly be said 
to wet the surface of the induction pipe, 
and it could be pumped backwards and for- 
wards, That encouraged him to suggest 
that if in the vaporiser which the authors 
of the second paper had used, where they 
had taken 20 per cent of the combustion 
air through the vaporiser, they had taken 
none of the induction air through it, but had 
simply vaporised the oil in the same kind of 
vaporiser that an ordinary Primus stove 
used, they would get a vapour which would 
go into the air system of the engine, and it 
would condense into vapour so extremely 
fine that the distribution between individual 
cylinders would be very good indeed, and 
it should result in no appreciable loss what- 
ever to the volumetric efficiency of the 
engine. If that worked, it would have two 
advantages. One was that it would not be 
necessary to have special fuel, and the other 
was that there would be good distribution 
between the individual cylinders and no loss 
of volumetric efficiency, so far as he could 
see. He would be most interested to see 
that tried. 

Dr. A. E. W. Austen suggested that it 
might almost be taken as axiomatic that 
operators of diesel engines would not pay 
very much for improvements in what might 
be called the “‘ manners ”’ of an engine, such 
as reduction of noise. For that reason, 
it was rather on the fuel consumption aspects 
of the papers that he wished to comment. 

There seemed to him to be to some extent 
a conflict between the two papers. In the 
second paper it seemed to be established 
that a high octane volatile spray could be 
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fully burnt, at any rate from about half the 
full load diesel injection upwards, and even 
when only a small quantity of spray was 
injected. In the first paper it seemed tha 
even a leaded high octane spray and jentane 
also burnt fully, but none of these icduceg 
the noise, although the pentane expe-iments 
in the first paper had not, he thought, been 
taken to a high enough quantity of pentane 
for there to have been any very full reduction 
of noise. That was apparently tlic case 
despite the fact that the pentane did uidergo 
slow oxidation, or at any rate some slow 
oxidation, and promoted even the ignition 
of the aromatics. 

Why, then, should there be the effect op 
the subsequent combustion of the spray 
without an effect on its ignition? That 
seemed to him rather puzzling. There might 
be no conflict between the two papers, 
because it might be that to reduce the ignition 
delay of the gas oil it was necessary to have 
not merely slow oxidation but slow oxida. 
tion of a fuel of a high cetane type. It would 
be of interest if the authors would speculate 
a little on that. On the other hand, in order 
to get full combustion of the weak mixture 
which the aspirated fuel formed in the part 
of the chamber unswept by flame, might it be 
that it was not sufficient for the fuel to bea 
high cetane fuel and volatile ? Must it 
also be of the high octane type ? If it fol- 
lowed that to get complete combustion the 
aspirated fuel must be of the high octane 
type (as seemed likely from the results in 
the papers) it looked as though to achieve 
quietening without any half-load loss those 
two things were incompatible. He hoped 
that the authors would be able to comment 
on that possibility. 

Mr. C. S. Hall tendered Mr. C. D. Brewer's 
apologies for his inability to be present and 
said that Mr. Brewer had asked him to make 
a few remarks on his behalf. Mr. Lyn 
had found that intake spray had a more 
beneficial effect on the swirl chamber com- 
bustion than on the open chamber, and 
had illustrated this effect in pressure dia- 
grams. In_ similar single-cylinder engine 
tests with open chamber and “ Comet” 
Mark III cylinder heads they had found 
the converse to be true. According to their 
experience the pressure diagrams for Pool 
gas oil without intake spray were not typical 
of the cylinder heads concerned. Numerous 
tests with various fuels, including Pool gas 
oil, had shown that, compared with open- 
type combustion chamber designs, _ the 
‘“*Comet ” Mark III gave smaller ignition 
delays and more uniform rates of pressure 
rise. 

The addition of fuels to the intake air 
might provide one solution to the problems 
of diesel knock and engine roughness, which 
were particularly objectionable in the field 
of the small high-speed automotive engine. 
The provision of a bi-fuel system might not 
be acceptable to engine manufacturers, 
however, on the grounds of increased cost 
and complication, and so on, although those 
disadvantages might be offset to a certain 
extent by the ability of engines so fitted to 
utilise a very much wider range of fuels. 

Mr. B. E. Sutton said that, speaking as a 
maintenance engineer, he was of the opinion 
that those responsible for maintenance 
would usually hesitate to incorporate any- 
thing in the way of a complication which 
added to supervision or the cost of main- 
tenance. Furthermore, although the authors 
stated that the two fuels would be generally 
available, the problem of their correct issue 
would arise, and with a big fleet that was 
something which operators would like to 
avoid. 

The second paper showed fairly conclu- 
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sively that it was possible to obtain, by the 
yse of an auxiliary fuel, quite considerable 
increases in power output over a wide range 
in engine speeds. That being the case, he 
would like to ask whether the authors thought 
that it might be possible, by a reduction 
in the fuel pump setting, to cut down the 
diesel fuel, with a corresponding and pro- 

rtionate increase in the supply of the 
auxiliary fuel, and whether it might be 
possible to turn that increased power out- 
put into quite an appreciable economy. 
He thought that the view which was generally 
accepted in that connection was the follow- 
ing. If the operator of public service 
vehicles in particular increased very appreci- 
ably the power output of his engines, then 
if it were assumed, as he thought that it 
could be, that usually those engines were 
capable in their present condition of main- 
taining the scheduled speed, if the power 
output was increased it might easily defeat 
the objective of fuel economy, because 
there would be a tendency for drivers to 
accelerate more rapidly after stops and to 
attain a higher speed between stops, and so 
have to idle for a longer period at each 
succeeding stop. He thought, therefore, 
that it was very important, in considering 
any measure which increased engine output, 
to make certain that it was carried out with 
a view to, at any rate, a reasonable measure 
of economy. 

Mr. A. T. Wilford observed that it was a 
little unfortunate that all the data in the 
second paper related to full load conditions. 
Road vehicies in general, and public service 
vehicles in particular, operated for a large 
proportion of their time at part loads, and 
it was engine performance under those 
conditions which governed fuel consump- 
tion. The author of the first paper said that 
the effect of aspirating was to increase the 
specific fuel consumption at low loads, and 
it seemed reasonable to conclude that similar 
results would have been obtained with the 
direct injection type engine used by the 
authors of the second paper. It was diffi- 
cult to believe that under bus operating 
conditions the combination of aspirated 
petrol and injected diesel fuel would be more 
economic than diesel fuel alone, and it 
seemed likely that the overall consumption 
would be significantly increased, using “ sig- 
nificantly ” in its statistical sense. 

Reference was made in the second paper, 
page 22, to the effect of the aspirated petrol 
in reducing the temperature of the intake 
air. That was interesting, because London 
Transport had on two occasions carried out 
service tests with limited numbers of vehicles 
with engines equipped with cold air intakes. 
In neither case, however, had they been 
able to convince themselves that there had 
been any real improvement in fuel consump- 
tion, although on theoretical grounds there 
should have been. Possibly the intake air 
had not been sufficiently cold. The authors 
of the second paper stated that the use of 
aspirated petrol provided a means of obtain- 
ing an increase in power output, if this was 
needed. The present trend followed by 
London Transport was to employ an engine 
of such size that it could be derated. This 
not only assisted in minimising exhaust 
smoke but contributed to reducing main- 
tenance costs. To employ the system 
suggested in the second paper would mean 
the use of a smaller engine, which, operating 
at above the rated load, would presumably 
have a short life. There were other disad- 
vantages. Operators had inherent objections 
to the use of a bi-fuel system. It would 
mean the reintroduction of petrol on vehicles 
and in garages, and the reintroduction of 
fire risks which had been largely eliminated 
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when petrol vehicles were replaced by the 
compression ignition type. Lubrication 
might have to be reinvestigated ; it was not 
at all certain that the type of oil at present 
proving satisfactory would be equally suit- 
able when a fair proportion of the raw fuel 
was replaced by petrol. If the bi-fuel system 
rendered it necessary to use an oil of S.A.E.20 
viscosity in place of one of S.A.E.1J there 
would be an immediate increase in fuel 
consumption of not less than 24 per cent. 
Those objections might be only hypothetical, 
but much investigation under service con- 
ditions would be necessary to determine the 
effects on fuel consumption and engine 
maintenance costs before an aspirated petrol 
system could be adopted. Even if it were 
shown that costs were not increased, the 
inherent objection that it required the use 
of two fuels, one of them inflammable, 
remained. 

Mr. A. Fitton first discussed the operation 
of the diesel engine in which producer gas 
was the second fuel ; then, in a reference to 
the atomising technique dealt with in the 
first paper, he found it a little surprising 
that using the normal injection technique 
and the scent-spray technique of atomising 
no apparent effect had been found on per- 
formance. He would have thought that 
the quality of the spray would have been 
vastly different and, judging from the later 
work, showing how the loss of power was 
by virtue of the fuel going out unburnt, he 
would have expected a difference. The 
facts, however, showed that there was no 
difference. If he read a table of the first 
paper, which gave the performance of the 
various fuels used as intake spray, aright, 
it would seem to be much more definite 
than the author suggested that the effect 
of the increased volatility far outweighed the 
slower oxidation. 

In conclusion, he felt how pleased every- 
one must be that the problem of the reduc- 
tion of combustion noise and the mitigation 
of exhaust smoke was being tackled in such 
a realistic manner. They looked forward 
in the not too distant future to cheaper 
motoring in relatively small diesel-engined 
cars which would run smoothly, quietly and 
without any exhaust smoke or smell. 

Mr. N. M. F. Vulliamy felt some doubts 
about the value of the luminosity measure- 
ments in the first paper. The position of the 
window in the cell did not seem ideal, and 
there might be a disadvantage in not being 
able to see what happened in the cylinder. 

With the Perkins engine they were interested 
to know what happened when they put fuel 
into the intake. With Pool gas oil as the 
main and intake fuel there was no significant 
improvement in combustion noise at all ; 
there was something just detectable by a 
trained observer, but it was not worth 
having. Further, there was only a very small 
increase in output, not more than 5 per cent, 
and at no time was the minimum fuel con- 
sumption better than in the normal engine. 
That was very unfortunate, and they had 
been most disappointed. In this case the 
limit of intake fuel set by ‘knocking was a 
little more than 20 per cent; they could 
not go up to the amounts used in the author’s 
tests. They did, however, gain one advan- 
tage, and that was that when a low cetane 
gas oil was used as the main injection fuel 
with either type of spray there was a reduction 
of noise back to the normal noise from a 
normal fuel. With petrol injection they had 
been limited by detonation and the results 
once more had been disappointing; they 
could not get more than about 5 per cent 
usable power, and after that the fuel con- 
sumption rose almost vertically. They could 
not get any improvement in minimum fuel 
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consumption, whereas the paper showed a 
definite improvement. They had distribution 
troubles, and a great deal of effort had to 
be put into trying to make the scheme work. 
They felt that possibly in this type of system 
the air utilisation was fairly high, and 
that, where the breathing was reasonable, 
only a moderate amount of petrol could be 
made use of. There had been some reduction 
of smoke, but it was not particularly notice- 
able. His opinion was that for the present 
the Perkins engine did not warrant alteration; 
it was hardly a commercial proposition for 
the very small gain achieved. Apart from 
the petrol intake, their results with gas oil 
agreed more with the S.A.E. tests than with 
those of Mr. Lyn. 

Mr. E. S. Bates said that the high-speed 
diesel engine was now coming into such 
widespread use that it would become increas- 
ingly difficult to find enough fuel of a type 
acceptable to both consumers and the Customs 
and Excise authorities. Any line of develop- 
ment, therefore, which showed that the high- 
speed diesel engine could satisfactorily burn 
products outside to-day’s standards of quality 
was immensely valuable for the future of the 
high-speed diesel engine industry in this 
country. The two papers agreed in showing 
that air intake fuels could produce increased 
brake mean effective pressure without 
increased smoke, but whereas Mr. Lyn’s 
conclusion was that this was a complex 
combustion process, the other authors sup- 
posed that it was simply due to cetane number. 

Extensive observations in the cities and 
on the highways of Europe and America, 
carried out during the past four years, had 
shown him that with the variety of cetane 
numbers encountered between Stockholm 
and San Francisco exhaust smoking was not 
at all consistent with fuel quality changes. 
The primary cause of exhaust smoke on the 
highway was over-fuelling and out-of-balance 
injection equipment. By over-fuelling he 
meant the deliberate readjustment of 
maximum pump setting so as to carry more 
payload or offset altitude and temperature 
conditions, and in this respect some engine 
designs differed. The most consistent type 
of exhaust smoking was noted in city traffic 
when vehicles pulled away from the kerb, 
and this was termed low-speed acceleration. 
With the gear engaged or the torque con- 
verter free from slipping the engine speed 
was related to the low road speed—for 
example, 1000 or 1200 r.p.m. Under these 
conditions a high cetane number fuel pro- 
duced less exhaust than a low cetane number 
fuel, and it was well known that it was this 
type of exhaust smoke encountered in city 
traffic about which people complained. In 
this country all the fuel had a relatively high 
cetane number, and so the smoking which 
was observed here could not be due to the 
fuel quality, but must be due to other factors, 
such as poor injection whilst idling, 
unbalanced pump elements adjusted for low 
output and so on. Further, it was difficult 
to believe in the validity of the authors’ 
conclusion that smoking increased with 
volatility, since it was known that the rigid 
by-laws governing exhaust smoking in 
American cities led to the use of a volatile 
No. | fuel in place of less volatile fuels which 
were available. 

He would very much welcome the com- 
ments of the authors on his remarks. 

Mr. D. G. Burton said his company had 
carried out some similar work with intake 
sprays on a single-cylinder, direct-injection 
engine of road transport type. The results 
with main injection of normal 50 cetane and 
with 30 and 18 cetane fuels had not been 
so promising as Mr. Lyn reported on the 
direct-injection engine in his paper. No 
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reduction in combustion noise had been 
detectable by ear with 50 and 30 cetane 
fuels for main injection and with 50 cetane 
intake fuel quantities up to 37 per cent. 
Fuel consumptions had been notably inferior 
at both full and half load. With 18 cetane 
main injection, the 50 cetane intake spray 
had slightly reduced the otherwise intolerable 
knocking, but it could not be made as quiet 
as running on 30 cetane fuel alone, so that 
the advantage was not great, and it had 
been extremely difficuit to start the engine 
with the 18 cetane fuel, even with a 50 per 
cent intake spray. The intake spray in 
these tests had been made with a pintle 
type injector and timed injection. In that 
respect it would be interesting to know how 
the intake spray had been made in the 
authors’ tests; it was not clear from the 
paper, at any rate until he came to use his 
+ scent-spray atomiser. In their own case, 
reduction in opening pressure of the injector 
and consequent poorer atomisation or pos- 
sibly loss of penetration tended to improve 
the efficiency somewhat, but not to the 
degree of equality with the standard con- 
ditions. Injection timing changes within the 
induction period had little effect. It would 
appear from this that the effects of the 
system were influenced greatly by combustion 
chamber design, and results could not be 
generalised. 

Mr. N. P. W. Moore referred to the use 
of a rather artificial inlet spray for mixing 
methane with the intake air of a compression 
ignition engine, a small open chamber 
engine. They had varied widely the methane 
added, from almost nothing to something 
near the theoretical amount of combustion. 
As the quantity of spray was cut down 
below rich conditions there was a very sud- 
den drop from quite high combustion 
efficiencies, representing the propagation 
of a flame through the chamber, to values 
at which only 30 per cent or less of the 
methane was consumed, and the other 70 
per cent went through the engine unchanged. 
The thermal loss was even more than that, 
because, looking into this in more detail, 
it was found that a great deal of the methane 
which had reacted, reacted only to partial 
products of carbon monoxide and aldehydes. 
The actual values of lower limits would vary 
with different fuels taken into the intake, 
but he felt that the pattern of performance 
would be the same no matter what hydro- 
carbon was chosen ; but that pattern would 
be moved in relation to the lower limit, and 
in practical cases with the higher hydro- 
carbons the limit would be moved to lower 
values, but would still be there and would 
still be responsible for the fuel loss. 

Mr. J. R. P. Smith said that his own 
reaction, as an operator of large stationary 
engines, was to search for practical and 
economic applications in this field; in 
other words, he was interested in how users 
of such engines could derive early benefit 
from the authors’ findings. Mr. Lyn stated 
that the addition of a reasonably small 
percentage of live fuel to the air intake 
enabled any fuel, irrespective of its ignition 
quality, to be operated satisfactorily in a 
compression ignition engine without suf- 
fering from high maximum pressure and 
rough running and, in all modesty, claimed 
that this might be useful in times of emer- 
gency, when conservation of good fuel might 
be necessary. He would like to ask the 
author whether he felt that it was necessary 
to wait for another war before deriving 
practical benefit from this important aspect 
of his findings. Did not he think that in 
the not distant future it might be possible 
to benefit by the commercial application of 
air intake spray, which would make it pos- 
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sible to run at higher speed large industrial 
and marine engines more successfully on 
lower-grade fuels than it was possible to 
use at present ? The three main and well- 
known objections to the use of these low- 
grade fuels in the higher speed engines were 
rough running (due to ignition delay before 
combustion) greater rates of bore and ring 
wear, and more severe fouling. On the 
first point it was interesting to recall Pro- 
fessor Davies’s address to the Institution on 
October 6th last, when he drew attention to 
very important findings, which showed that 
those characteristics of a fuel which deter- 
mined its behaviour during ignition and 
combustion remained independent of the 
engine in which it was used. Thus, it seemed 
unlikely that the problems arising from 
ignition delay could be solved by changes in 
engine design. It seemed fortunate that a 
simple solution was now apparent in Mr. 
Lyn’s findings. The problem of wear was 
already receiving some attention, presumably 
with some success, and in that field it seemed 
probable that improved combustion with 
smooth running would be helpful. It might 
be too early to ask Mr. Lyn whether he felt 
that wear rates were reduced by the improved 
combustion. There remained the fouling 
problem, and Mr. Smith wondered whether 
in Mr. Lyn’s experience the deposition was 
kept within reasonable bounds as a result of 
improved combustion, especially on the 
fuel injector nozzle and the rings of the 
piston and the valve seating. 

Mr. W. T. Lyn, in a preliminary oral 
reply, said that various speakers had talked 
about different engines of which they had 
experience, and some agreed and some did 
not. He agreed that it was difficult to 
generalise, but he thought that the work 
described in his paper had shown that if a 
suitable amount of the right type of fuel was 
introduced one would get slow oxidation 
during the compression stroke, and that 
would shorten the period of the main injec- 
tion. He did not believe that anything said 
in the discussion had proved the contrary. 

With regard to thermal efficiency, Mr. 
Moore had given his idea of what was the 
overriding factor, but Mr. Lyn did not agree, 
for two reasons. First of all, if the fuel 
consumption curve in Fig. 4 were plotted 
in terms of total fuel consumption, if there 
was dilution the loss of fuel should be 
constant, irrespective of the load, because 
the same amount of intake fuel was being 
put in for a given speed ; but, in fact, the 
type of curve obtained was of the kind 
shown in the graph [not reproduced here]. 
Secondly, in some other work which they 
had done they found that even if they intro- 
duced an entirely vaporised fuel, methane 
or pentane, they still obtained that order of 
loss of efficiency. He did not think, therefore, 
that that was the important factor, although 
it definitely had some effect. Incomplete 
combustion was probably more important. 

One contributor had mentioned the exhaust 
gas analysis technique. They had used the 
simplest experimental technique to get the 
first order result for which they were looking, 
and if they used a more refined technique 
he did not think that it would alter the con- 
clusion very much. 

Another contributor referred to the use 
of gasolene as a spray. In Fig. 18 there was 
a case where the auxiliary fuel used was 
normal pentane, and the main fuel normal 
heptane, which would fall into that category. 

With regard to the practical application 
of the work, that was very much a matter of 
opinion, but he thought that it was fairly 
safe for stationary engines operating at a 
constant speed, and the use of auxiliary 
fuels would enable a lower ignition quality 
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fuel to be used, so that probably it would 
have some practical application right away, 
Mr. D. Royle, in a preliminary reply to 
the discussion on the second paper, pointed 
out that the results given in it applied only 
to one engine, and therefore the authors 
did not claim that the results given in Figs, 
22 and 23 on the effect of cetane number and 
volatility applied to industrial injection 
engines, or even to engines which were 
hardly indirect or direct, as mentione! by 
one speaker. He did not think, therc’ore, 
that the results given conflicted with those 
previously reported at another conference. 
They could in their written reply include 
some results of increase of power and reduc- 
tion in fuel consumption at speeds such as 
1000 r.p.m., for which they had some figures, 
There was no need to say more aboui the 
smoke meter ; the remarks of Mr. Vulliamy, 
as an outside person, were more satisfactory in 
that respect than any answer which the authors 
could give and should be more convincing. 
He agreed with Mr. Bates that the primary 
cause of smoking was mechanical mal- 
adjustment of the engine, but it was very 
difficult to reproduce in the laboratory all 
the maladjustments which an operator could 
make to an engine, to find the effect of the 
fuel properties. It had been said that the 
Americans used a volatile No. | fuel in their 
city buses. If the buses under Mr. Wilford’s 
charge smoked as much as did the buses in 
New York using a No. | volatile fuel, there 
would be no buses on the roads to go home 
in that night. 
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The Strength Properties of Plywood. Bulletin 
No. 29, Part I. Forest Products Research Laboratory, 
Princes Risborough, Aylesbury, Bucks. Price 1s. 3d., 
postage 14d.—This bulletin is intended to assist both 
the manufacturer and plywood user in estimating the 
suitability of various types of plywood for construc- 
tional purposes. Part I compares the properties of 
some two dozen comparatively unknown timbers. 
When import restrictions limited the quantity of 
Douglas fir plywood obtainable in this country 
manufacturers had of necessity to use relatively 
unknown timbers, and a systematic investigation of 
these timbers was undertaken to provide data for 
the engineer and manufacturer. The results obtained 
from tests made on twenty-five different species of 
j,;in three-ply wood are included. The material 
was of standard construction and was manufactured 
under controlled conditions to enable direct com- 
parisons of species to be made. 

A comparison of the strength properties of the 
various species is shown in block diagram form. The 
results indicate that Canadian birch plywood possesses 
the greatest shear strength. Plywoods made from 
the species yellow sterculia, kokrodua, pterygota, 
ramin and danta compare favourably with that from 
birch when loaded parallel to the face grain, but are 
generally weaker in the other direction of loading. 


Ancillary Equipment for the Operation and Control 
of Gas Heated Plant: A Review of the Present 
Position by Industrial Gas Information Bureau. 
London: The Gas Council, 1, Grosvenor Place, 
S.W.1.—This review is complementary to the Indus- 
trial Gas Development Committee Report No. 
50/3/58 (449/50), D 036 “* Flame Failure Devices— 
A Review of the Present Position,” it being intended 
that the two documents should jointly deal with all 
equipment which is provided with the object of 
reducing to a minimum the chance of unsafe con- 
ditions arising from use or misuse of town gas 
heated plant. Only the application of clean, purified 
town gas is considered. 

A difference between this review and the previous 
one is in that some of the devices dealt with are 
not always the direct concern of the industrial gas 
engineer, and he may only be concerned to a minor 
extent in their installation and servicing, which is 
often done by specialists. Where this is the case, 
a brief description which may help in recognising the 
various types of device when they are encountered 
is given, together with notes on points of special 
interest to the gas industry. 

The aim of the publication is to present a review 
of the present position, giving indications of the 
information which, it is felt, manufacturers of the 
equipment should provide for the benefit of their 
customers, and to indicate the minimum standard of 
installation and performance which corresponds to 
good practice at the time of writing. 
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Precision X-ray Diffraction 
Spectrometer Ring’ 


By D. C. BARNES, A.M.I.Mech.E.,t and C. WAINWRIGHT, M.Sc. 


The authors describe the design and construction in the Metrology Division of the 
N.P.L. of a precision X-ray diffraction spectrometer ring developed to improve 


and further the knowledge of Geiger-Muller counter techniques. 


From the 


engineering point of view, the design of bearing and support for a large annular 


rotatable member, 


or ring, with a 14in diameter axial aperture, and capable 


of accuracies of rotation of +-20 seconds of arc (+-0-:00lin at 10in rad.) is of 
interest, since it is kinematically designed to have no clearance and to ensure a 
constant condition of meshing of the teeth of the driving worm and worm wheel. 
Provision is made for kinematicaliy supporting specimen holders and enclosures 
within the central aperture of the spectrometer ring, which is itself kinematically 
supported upon its table as a safeguard against temperature changes. 


INTRODUCTION 


. y~ article describes a spectrometer ring which, 
from the engineering viewpoint, is an example 
of a large annular rotatable member or ring, suit- 
ably guided by its bearing to obtain a relatively 
high rotational accuracy. Its design has been 
governed by the principles of simple kinematical 
mechanisms and its construction is robust. The 
purpose of the spectrometer is to aid in the 
development of Geiger-Muller Counter X-ray 
diffraction techniques. The instrument has now 
been in operation in the Metallurgy Division of 
the Laboratory for sufficient time for its satis- 
factory performance and adaptability to be 
demonstrated. 

The design was based upon the following 
requirements :— 

(i) To have a central aperture of sufficient size 
to admit bulky specimens, supports and specimen 
enclosures, such as a vacuum furnace of the type 
used when measurements are required upon 
specimens maintained at high temperature. 

(ii) To have no restriction within the central 
aperture that would limit the vertical dimension 
of specimens or specimen holders. 

(iii) To be sufficiently strong for the X-ray tube, 
Geiger-Muller counter and auxiliary equipment 
to be rigidly supported upon the apparatus with- 
out causing appreciable distortion of the spectro- 
meter ring, particularly when changing their 
relative positions by motion of the rotatable 
member. 

(iv) The rotatable member to have a flat, 
unobstructed top surface to facilitate the easy 
mounting of auxiliary apparatus. 

(v) The rotatable member to carry a scale 
divided into degree and half-degree intervals. This 
scale to be subdivided by a graduated drum 
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Fig. 1—Precision X-ray Diffraction Spectrometer Ring 


mounted upon a worm drive shaft so that angular 
settings of the ring may be readily observed 

(vi) The accuracy of the worm and worm wheel 
drive and the form of bearing for the rotatable 
member to be such that the spectrometer ring 
shall have an overall accuracy of angular setting 
of -+-20 seconds of arc at any position of the 
rotatable member throughout 360 deg. 

(vii) The rotatable member to be driven by 
hand or by motor at speeds of one revolution in 
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stationary equipment. An inner horizontal 
circular facing, which is machined flat and 
parallel to three pads or feet, cast on the under- 
side of the base, provides a mounting surface for 
the bronze ball track ring C. The outer circular 
ball track in this ring retains sixteen 4in diameter 
hardened steel balls D, which run on its flat 
bottom surface. Close-fitting holes in the brass 
disc ring F, which is supported on hardened 
steel balls E of #;in diameter, retained by the 
inner 90 deg. vee circular track, serve to space the 
larger balls at 224 deg. intervals around the outer 
track. As the tin diameter balls freely support 
the rotor, they and the disc ring would be 
expected to travel at half the speed of the rotor. 
A driving pin G, screwed into the disc ring and 
protruding into the central aperture of the 
spectrometer ring, transmits this motion to the 
central specimen holder. 

Three machined recesses, situated over the 
feet of the instrument, house hardened and 
ground steel blocks H. Block Ha is constrained 
to move radially and, under the pressure of 
spring J, provides the force closure in the 
kinematically designed rotor bearing formed by 
the other two rigidly fixed blocks. Grub screw 
K is provided for adjusting the spring force. The 
fixed block Hb, situated between the worm shaft 
bearings L, is set at a specific distance from the 
worm axis; so that, provided the cylindrical 
bearing surface of the rotor is concentric with 
the imaginary pitch circle defined by its teeth, a 
constant condition of tooth meshing is assured, 
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Fig. 3—Cumulative Pitch Errors of the 720 Tooth, 20-835in P.C. Diameter Worm-wheel of 
X-ray Spectrometer Ring 


three, six, twelve or twenty-four hours, and to be 
designed with a view to incorporating additional 
rotational or setting devices at a later date. 

(viii) A drive to be provided to enable speci- 
mens, mounted upon apparatus situated within 
the central aperture, to be rotated about the axis 
of the rotor at half rotor speed. 


DESCRIPTION 


A photograph of the complete instrument is 
shown in Fig. 1. The base unit and drive 
assembly are illustrated in Fig. 2. The instru- 
ment consists of two main elements, the stator or 
base A and the rotor or worm wheel B (Fig. 4), 
both having a central circular aperture 14in 
diameter. The hexagonally-shaped bronze base, 
which forms the body of the instrument, has 
large machined surfaces on four of its outer 
facings for mounting the X-ray tube and other 


regardless of any out-of-roundness of the rotor 
due to possible distortion after machining. After 
rough machining, the top face of the bronze 
rotor was clamped to a lathe face-plate and 
lightly machined over its cylindrical bearing 
surface, circumferential tooth blank surface, bore 
and ball contacting face. This ensured that its 
cylindrical surfaces were coaxial and its facings 
square to this axis. 

The 720 teeth on the rotor or worm wheel were 
cut to conform with a 20-835in diameter pitch 
circle, thus giving a tooth pitch of 0-0909in to 
mesh with a worm having eleven threads per inch. 
The teeth. were cut by the British Thomson- 
Houston Company, Ltd., on a Gould and 
Eberhardt wheel hobbing machine, which has a 
5ft. diameter master worm wheel. The graph in 
Fig. 3 shows the cumulative pitch errors of the 
worm wheel teeth, as measured in the Metrology 





Fig. 2—Base Unit and Drive Assembly 
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Fig. 4—The Spectrometer Ring 


Division of the Laboratory. It will be noted that 
the errors of the worm wheel are comfortably 
within the limits of +0-00lin, which is equiva- 
lent, at a pitch circle radius of about 10in, to 
an angular error of +20 seconds. 

The cover casting M provides an unobstructed 
top surface for mounting the Geiger-Muller 
Counter tube, &c. A scale graduated into 720 
equal angular divisions of 4 deg. is marked upon 
the chamfered surface around the periphery of 
the top face of the cover casting. 

Provision is made for automatically com- 
pensating for errors in the spacing of the teeth 
round the worm wheel. This is effected by con- 
trolling the axial position of the driving worm 
shaft N by the twenty-to-one lever O, the long 
limb of which bears radially against the correcting 
ring P concentrically located on the worm wheel. 
Contact between the end of the worm and the 
lever and between the lever and the compensating 
ring is maintained by the action of the thrust 
springs Q through the thrust ball race R. 

By suitably profiling the periphery of the ring 
P in relation to known errors in the spacing of 
the worm wheel teeth the driving worm can be 
made to move tangentially to the left or right 
by amounts to compensate for those errors. An 
error of 0-001in in the spacing would require the 


radius of the ring to be altered in the appropriate 
position by 0-020in. 

A secondary worm S, spring loaded axially on 
the worm shaft, eliminates possible tooth back- 
lash. The drive shaft T is connected to the worm 
shaft by a coaxial housing forming an end 
bearing. A cross pin, pressed into the housing 
engages with a closely fitting slot in the end of the 
worm shaft, and although rotational motion is 
transmitted, one shaft is free to move axially 
with respect to the other. A 4in diameter drum, 
rigidly fixed to the end of the drive shaft, has a 
scale of ninety equal divisions marked around its 
periphery, so that every division is equivalent to 
20 seconds of rotation of the rotor. These 
divisions can be subdivided to 5 seconds of arc 
by means of a vernier. 

The driving mechanism was constructed as a 
sub-assembly so that it could be satisfactorily 
adjusted as a unit before it was mounted in the 
spectrometer body. The mechanism comprises 
a 4/soth h.p. Evershed and Vignoles reversible 
synchronous motor U running at 3000 r.p.m. and 
driving, through a spiral gear and coupling, a lay 
shaft V, the axis of which lies below and parallel 
to the drive shaft. Cross shafts W, with worms 
and worm wheels fitted to their upper and lower 
ends respectively, transmit the driving force 
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from the lay shaft to the worm wheels X, which 
are free to rotate on the drive shaft. Dog clutches 
Y, keyed to the drive shaft, but free to move 
axially into engagement with the appropriate 
worm wheel, select the required speed ratio, 
There are four double worm train drives with 
reduction ratios of 750/1, 1500/1, 3000): and 
6000/1, producing rotor speeds of 1 des. in 
one-half, one, two and four minutes respec .vely, 
which correspond to one revolution in three, six, 
twelve and twenty-four hours. A _ c'utch- 
operated two-to-one reduction spur gear irain 
enables the motor, when required, to drive the 
rotor at 2 r.p.m. A speed change and clutch 
operating lever protrudes through an aluminium 
alloy cover casting and gate, thus ensuriny that 
one worm drive only can be selected and that no 
jamming of the worm and worm wheels can occur, 

Two micro switches Z, housed within the body 
of the circle and coupled to the electrical motor 
circuit, serve, when actuated by adjustable stops 
fitted to the periphery of the cover plate, to stop 
the motor at any desired angular position. 

The instrument is kinematically supported 
upon three gin diameter hardened steel balls 
positioned beneath the bearing blocks by pairs 
of coned, vee and flat pads. The lower pads 
are mounted on a welded angle iron framework 
forming a table. The upper pads, fixed under- 
neath the body of the spectrometer ring, project 
inwards into its circular aperture. The upper 
projecting surfaces of the latter pads have either 
a cone, vee or flat corresponding to the cone, vee 
or flat on the lower surfaces and form a kinematic 
support for the specimen holder. This holder 
usually has a cylindrical reference surface 
machined concentric with its axis, and is pro- 
vided with a simple horizontal adjustment upon 
its supporting base-plate. By using a dial 
indicator mounted upon the rotor and contacting 
the cylindrical reference surface of the holder the 
axes of the rotor and specimen may be brought 
truly into coincidence. 

The body and the circular members of the 
spectrometer ring were cast from the same melt 
to ensure that they have the same coefficient of 
expansion, so that temperature changes do not 
noticeably affect the accuracy of functioning of 
the apparatus as a whole. 

On completion of its construction in the 
Metrology Division workshop, the instrument 
was tested in the gauge room of that Division. 
The top surface of the cover casting was found to 
rotate satisfactorily between two imaginary 
planes, perpendicular to its axis of rotation and 
only 0-0012in apart. The accuracy of the angular 
readings of the worm and worm wheel was tested 
at 10 deg. intervals and the results obtained are 
shown on the graph in Fig. 5. It will be noted 
that the errors found were within the specified 
limits of +20 seconds of arc, without having to 
resort to radially contouring the cylindrical 
correcting ring P (Fig. 4). 

The half-speed specimen drive was found to 
rotate to within an accuracy of 3 minutes of arc 
when the rotor was rotated clockwise and counter- 
clockwise twenty times to occupy positions at 
+60 deg. from a fixed index line. 
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Liquip DeveLoper.—A new liquid developer, known 
as the “ DX80,’’ has been introduced by Kodak, Ltd. 
It is primarily intended for processing all kinds of X-ray 
films, fluorographic films and ey ye materials, 
but the company says that it can also be used quite well 
in clinical, aerial, infra-red and general industrial photo- 
graphy, and for oscillograph recording work. 
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Tiko Wharf, British Cameroons 


HE wharf at Tiko in the British Cameroons 
T was built by the Germans in 1911; it 
is of cast iron screw pile construction, 400ft 
jong by 33ft wide, and has a depth of 
water on the outer face of 20ft at L.W.O.S.T. 
in May, 1951, the Cameroons Development 
Corporation called in its consulting engineers, 
as many of the cast iron piles in the wharf were 
broken, and the wharf was in danger of collaps- 
ing. The Corporation, however, required to 
continue the export of bananas through Tiko 
wharf, which meant that any repair work or 
reconstruction had to be carried out during 
the “slack”? months of May to August—the 
height of the rainy season in the Cameroons. 

It was at first thought that the quickest and 
simplest method of repairing the old wharf 
would be to box it in completely with steel sheet 
piling and fill the space with rubble. On further 
investigation, however, it was found that the 
strata below the river bed consisted of soft 
clay and the length of steel piles required would 
have been both uneconomical and difficult 
to brace. Finally, it was decided to construct a 
new wharf immediately in front of the existing 
wharf and also to construct a lighter wharf 
along the side of the land approach to the new 
wharf. Due to the nature of the sub-strata, 
screw piles appeared to be the only satisfactory 
form of construction. In order to avoid the 
under-water bracing and continual maintenance 
that is required with the majority of cast iron 
or steel screw pile construction, Braithwaite 
and Company’s “Screwcrete”’ piles were adopted, 
allowing all the longitudinal and transverse beams 
between piles to be kept above low water level. 

So that the export of bananas could continue 
it was decided to construct the lighter wharf 
first, and on its completion the new main wharf 
could be constructed during the “ slack ” export 
season, such bananas as had to be exported 
being loaded into lighters at the lighter wharf 
and taken to the ships lying in the pool. 

The lighter wharf is 398ft long and 30ft wide, 
consisting of three rows of 22in diameter piles 
at 11ft 6in centres, there being twenty-two piles 
in each row at 18ft centres. The piles have 
5ft 6in diameter cast steel screws with reinforced 
concrete noses. The shank of the pile consists 
of mild steel corrugated casing, 2mm to 3mm 
thick, built up to the required length by welding 


together sections approximately 3ft 10in long. 
On completion of the screwing to the required 
level a prefabricated cage of reinforcement, 
consisting of ten #in diameter bars, with in 
diameter stirrups at 9in centres, is lowered into 
the casing and the whole then concreted. The 
top of the pile is at approximately 2ft above low 
water level and at this level a concrete cap, 3ft 
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in-situ and finished off with a cast-in-situ concrete 
cap 3ft square. Precast reinforced concrete 
edge beams, 18in square, and precast cross 
beams, 28in wide by 20in deep, are then set in 
position between the piles and the joints at the 
pile caps concreted. The deck slabs are also of 
precast reinforced concrete and are 3ft 7in 
wide and 16in thick, and are laid with a ltin 
joint from beam to beam. The top of the slab 
is then roughened and covered with 14in thick 
cement mortar screed. Along the edge of the 
lighter wharf, three 3-ton and one 7-ton fixed 
cranes will be erected, special beams being fixed 





Precast Concrete Construction on Lighter Wharf 


square, is cast-in-situ. Longitudinal precast 
reinforced concrete beams are then fixed between 
the piles in the front row, these beams taking 
the lower end of the vertical timber fenders. 
Above the cap of the front row of piles and 
above the piles in the other two rows, 20in 
square reinforced concrete columns are cast- 





Construction of Lighter Wharf at Junction with Existing Main Wharf 





at these points to take the weight of the crane. 
Eight pairs of twin bollards are also fixed along 
the wharf edge. The general construction of 
the wharf is illustrated herewith. 

The main wharf will be 448ft long and SOft 
wide and will consist of five rows of 22in dia- 
meter piles at 10ft centres, there being twenty- 
four piles in each row. Longitudinally the 
piles are at 20ft centres except on either side 
of the five floating fenders where they are at 
17ft centres. The superstructure of this wharf 
will be similar to that of the lighter wharf. 

The floating fenders are to be of reinforced 
concrete and will be fixed with a pivoted joint 
to the main structure, with a weight on the 
other end of the connecting arm. This weight, 
as it is moved vertically upwards, will take up 
the blow exerted by a vessel coming alongside 
the wharf, and the fenders will finally keep the 
vessel some 3ft away from the edge of the 
wharf to allow bananas to be loaded through 
the doors in the side of the ship, whilst at the 
same time allowing the belt conveyors to operate 
from the deck of the wharf into the ship’s holds. 
Vertical timber fenders are also provided to 
take the blow from a ship approaching the 
wharf bow or stern first. Four 35-ton bollards 
are to be provided along the front edge of the 
wharf and two 8-ton electrically operated cap- 
stans will be installed, one at each end of the 
wharf, to assist in pulling a vessel alongside, 
as manceuvring space is restricted. 

Two narrow gauge rail tracks will be laid on 
the lighter wharf and four on the main wharf. 
The screwing of the piles, the in-situ concrete 
work, the casting; and fixing of the floating 
fenders and the erection of the precast super- 
structure units is being carried out by Braith- 
waite and Co., Engineers, Ltd. The manu- 


facture of the precast units is being carried out 
by Costain (West Africa), Ltd., who are also 
responsible for the driving of a line of steel 
sheet piling behind the lighter wharf to contain 
the filling also deposited by them. The con- 
sulting engineers for the scheme are Messrs. 
Coode and Partners. 
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NAVAL BUILDING PROGRAMME 


The communiqué issued by the Atlantic 
Council in December is a clear indication 
that N.A.T.O.’s immediate and pressing 
defence needs have been met. But it added a 
warning that a continuance of the threat of 
aggression is to be anticipated over a long 
period and that the Western nations must 
therefore continually seek to improve the 
quality and equipment of their armed forces. 
For Britain the communiqué is of particular 
significance at the present time. We have 
built up and, for the first time during a 
period of peace, maintained, a relatively 
large army in Europe for the defence of the 
Elbe, in addition to furnishing substantial 
forces for the Korean campaign, for Egypt 
and Malaya. We have formed the Second 
Tactical Air Force for service on the Con- 
tinent and are giving super-priority to the 
production of bombers and fighters of the 
latest types. Concurrently with meeting 
these N.A.T.O. requirements, it has been 
essential to expand our exports. In the light 
of the long-term policy recommended by 
the Council, this country ought surely, now, 
to give some thought to its own needs as a 
great seafaring nation and start rebuilding 
seapower. In view of our other commit- 
ments our naval efforts have inevitably been 
restricted over the past three years to purely 
defensive measures, to ensure that the whole 
N.A.T.O. edifice shall not collapse in an 
emergency through lack of reinforcements, 
equipment and material from across the 
Atlantic. But for the provision of vessels 
required for offensive operations in enemy 
waters, we have traded on our membership 
of N.A.T.O. and relied largely on the United 
States Navy. That is not a satisfactory 
policy for a great nation. Nor is it a safe 
policy. For no one can guarantee that the 
United States will necessarily continue her 
interest in Europe for very long. Britain 
should be strong enough at sea, as in 1940, 
to ensure her own survival even should 
she again have to stand alone against an 
enemy. 

Not one single large fighting ship has been 
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laid down in this country since the war, 
and when the present naval rearmament 
programme is completed in 1956 or 1957 
the Royal Navy will have only seven aircraft 
carriers available for the offensive. Our 
remaining eleven  carriers—designed to 
operate piston-engine aircraft—would require 
extensive reconstruction to be capable of 
operating modern high-speed jet machines. 
They are, in any event, needed for trade 
defence and anti-submarine operations and 
even for those duties the four large carriers, 
which have stood the strains and stresses of 
war, are no longer of much value. It was 
those four ships which the First Lord had, 
no doubt, particularly in mind when he 
warned the nation that a speedy replacement 
programme was essential if the Royal Navy 
was to exist as an efficient and balanced fighting 
force. Happily, as the result of British 
inventive genius, it should not now be 
necessary to think in terms of “ Eagle” 
class carriers of 36,800 tons and costing 
over £15,000,000, far less in terms of the giant 
carriers the Americans are building. Hitherto 
thetrend towards larger and larger carriers has 
been supported by the need to provide the 
increased length of deck required for the 
landing-on and arresting of jet aircraft. 
The effective “run-out” of the arrester 
wires—after the aircraft has engaged them— 
has indeed already been increased to the 
limit if the area available for handling and 
parking is not to be reduced. Equally, the 
limit has been reached in the size and weight 
of aircraft which can be launched by a 
conventional hydraulic catapult. But those 
difficulties have now largely been overcome 
by. the development of the angled deck and 
the invention of the steam-operated catapult. 
The former enables aircraft to land-on (and, 
if necessary, to fly off again) at an angle 
relative to the fore and aft line of the ship, 
clear of the parking area. The steam- 
operated catapult has sufficient excess capacity 
to provide plenty of margin of power for 
the launching of even heavier aircraft than 
any yet contemplated for use in the Royal 
Navy, and it also permits a much greater 
flexibility of operations. It thus seems 
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possible to meet British carrier requirements 
in the future—which do not include strategica| 
bombing—with fast carriers, large cnough 
to provide a steady platform, yet smajj 
enough to be built at a reasonable cost ang 
in sufficient numbers. We can, and indeed 
must, afford a substantial number 0: these 
medium-sized vessels if we are to retain our 
prestige and influence as a great sea po ver, 

The present cruiser position is no more 
satisfactory than that of carriers. C-:uisers 
do not appear any longer to be required for 
fleet action, at least, under existing c'icum. 
stances. But they will be in urgent demand 
for task forces, apart from having to 
co-operate with carriers in the defence of the 
many focal areas of trade throughout the 
world. There are eight reasonably modern 
Dominion cruisers. But the Royal Navy 
has only twenty-four cruisers and several 
of them are approaching their age limit, 
By 1955, five will be twenty years old, eight 
will be over fifteen years old, and all but three 
of the remainder will be over twelve years 
old. It is thus, in our view, essential that 
the forthcoming Navy Estimates should 
provide not only for the laying down of at 
least one or two fast carriers, but also for the 
completion of the three powerful ‘* Defence” 
class cruisers whose construction has been 
suspended for some years pending a decision 
on their armament. The programme 
envisaged must unquestionably prove costly, 
But as some counter to that cost there should 
be reckoned the stimulus that a reasonably 
large naval building programme provides 
towards technical advancement in engineering 
and the raising of manufacturing standards. 
Engineering firms with experience of 
Admiralty contracts would be amongst the 
first to admit how valuable to them has been 
their experience of naval engineers’ insistence 
upon very high standards of design and 
productive method. 


ADVANTAGES OF BI-FUEL OIL ENGINES 

For very many years interest has been 
taken in fitting diesel engines, and more 
particularly high-speed diesels, to operate 
upon inferior fuels. Since the war those who 
are trying to find a satisfactory method of 
doing so have had the incentive, mentioned 
by Mr. Bates in a discussion at the Institution 
of Mechanical Engineers last Friday, that 
the demand for light diesel fuel is growing 
and it is becoming more and more difficult to 
find enough fuel of a kind acceptable to con- 
sumers. Thus, as Mr. Bates went on to 
say, any development “ which shows that 
the high-speed diesel can satisfactorily burn 
products outside to-day’s standards of quality 
is immensely valuable.” The burning of 
lower-grade fuels in oil engines is also tied 
up with the phenomenon of diesel knock. 
There again an incentive towards intensive 
research has arisen out of the desire of certain 
engine manufacturers to produce small high- 
speed diesels for use in motor-cars. For it 
is rough running and diesel knock rather than 
the technical difficulties of producing engines 
of sufficiently small power that are holding 
back this development. Any one who has 
travelled in one of the number of taxi-cabs 
now operating that has been fitted with a 
small diesel engine—to the profit of its 
owner—cannot have helped but comment 
upon the very noticeable knock and rough 
running at low speeds. But, judging by the 
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two papers that were under discussion at the 
“ Meciianicals ” last Friday, both problems— 
that of permitting larger engines to run on 
inferior fuels and that of producing smooth- 
running small engines—are on their way 
towards a solution. Whether the solution is 
one acceptable to users is, however, quite 
another question. 

The main practical conclusion of the first 
of the two papers presented, that by Mr. Lyn, 
is that any fuel, irrespective of its ignition 
quality, can be operated successfully in a 
compression ignition engine, without the 
engine suffering from high maximum pressure 
and rough running, providing that a small 
quantity of high ignition quality fuel is used 
as an intake spray. Thus the use of dual 
fuel provides a means of suppressing com- 
bustion noise and engine roughness. But 
that advantage is subject to the penalty of 
higher fuel consumption at light load, that is 
just at those loads where the knock is particu- 
larly noticeable. Conclusions of the other 
paper were that by using 75 per cent of the 
normal maximum flow of diesel oil and 
aspirating gasoline with the air, output could 
be increased by 20 per cent; and that in 
vehicles 12 per cent more power could be 
obtained without knock or increased smoking 
at all speeds between that of maximum torque 
and maximum power by using 85 per cent 
of the normal maximum diesel oil flow and 
aspirating gasoline with the air. Those 
conclusions were not allowed to pass wholly 
without challenge. The listener was left 
with some doubt as to the applicability of the 
results to any given engine. For at least one 
of the speakers instanced experiments of a 
similar character carried out upon engines of 
his firm’s manufacture which had demon- 
strated advantages too slight to make 
adaptation of the engines for dual fuel worth 
while. Nor, even amongst those who 
accepted the conclusions as justified, did 
there appear to be much enthusiasm for 
making use of the knowledge gained. 
Operators of heavy vehicles, in particular, 
showed themselves sceptical of the advant- 
ages offered. It was pointed out that 
the use of two fuels involved increased 
cost and complication; that those re- 
sponsible for the maintenance of a fleet of 
vehicles would hesitate to incorporate any- 
thing that might add to the cost of super- 
vision; and that a problem in issuing 
correct quantities of fuel, a matter of some 
importance for large fleets, would be created. 
Furthermore, the tendency of, for example, 
bus drivers to use full power for acceleration 
was mentioned, and it was contended there- 
fore that getting more power out of a given 
engine might lead, not to greater economy, 
but to less. Doubt was, too, expressed 
about the effect upon wear and tear. To 


teduce expense upon that score at least one 


large bus operating concern derates its 
engines. Only Mr. Fitton, on the vehicle 
side, looked forward “‘ in the not too distant 
future to cheaper motoring in relatively small 
diesel-engined cars which run smoothly, 
quietly and without any exhaust smoke or 
smell.” 

There seemed to be present too few repre- 
sentatives of industrial and marine users for 
a fair assessment of their comments. It is, 
however, probable that they would have 
been more favourable. For though in the 
road transport field, where engines operate at 
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variable speeds and loads and increased con- 
sumption at part load may outweigh economy 
at higher ones (in addition to other opera- 
tional and organisational disadvantages), in 
the industrial and marine fields it is the 
running at the upper end of the load range 
that is important. There the work of the 
authors of the papers opens out the possi- 
bility of running high-speed engines eco- 
nomically on low-grade fuels, and, possibly, 
of increasing overload capacity; and in 
neither of those fields are the disadvantages 
of using two fuels so pronounced. For 
supervision can be more complete and 
maintenance more satisfactory. But much 
still remains to be discovered. The authors 
of the papers have shown that rough run- 
ning on low-grade fuel can be eliminated. 
But what are the effects upon bore and 
ring wear ? How much fouling will there 
be? How much additional maintenance may 
be involved ? The next step seems to be 
a trial upon an engine in _ industrial 
service, for savings in-the cost of fuel are 
useless if they are overweighted by the cost 
of maintenance. 





Obituary 
R. A. BLAKEBOROUGH 


WE have learned with regret of the death 
of Mr. Robert Arnold Blakeborough, which 
occurred at his home at Lightcliffe, Yorkshire, 
on January 3rd. Mr. Blakeborough, who 
was seventy-two, was the chairman of J. 
Blakeborough and Sons, Ltd., Brighouse, 
with which firm he had been actively asso- 
ciated throughout the whole of his long 
business career. The firm, it may be recalled, 
was founded by Mr. Blakeborough’s grand- 
father. Robert Blakeborough entered the 
family business at the age of sixteen, and, 
after his apprenticeship, quickly succeeded 
to positions of responsibility. He took par- 
ticular interest in the company’s outside 
representation, and had travelled in many 
countries to develop and strengthen business 
associations. Mr. Blakeborough was equally 
interested in the progressive improvement of 
his firm’s products, and in the introduction 
of new designs. During the first world war, 
Mr. Blakeborough took special responsibility 
for the supply of valves required for a number 
of Admiralty contracts. After the war, in 
1921, he was appointed managing director, 
and subsequently became chairman. He was 
also a director of several other engineering 
concerns, and for a number of years served 
as chairman of the British Valve Manufac- 
turers’ Association, in the establishment of 
which he took a leading part. 


J. C. PATTESON, C.M.G. 


IT is with regret that we record the death 
of Mr. J. C. Patteson, C.M.G., which 
occurred in Paris on Sunday, January 10th, 
during the course of a brief business tour of 
the Continent. Mr. Patteson, who was 
European general manager for the Canadian 
Pacific Railway Company, held one of the 
more important posts in the world of trans- 
port, and not only represented the Canadian 
Pacific Railway itself, but also its subsidiary 
steamship and airline companies. John 
Coleridge Patteson was born in London, 
Ontario, in December, 1896, was educated 
at Ridley College, St. Catherine’s, Ontario, 
and the Royal Military College, Kingston, 
Ontario, and served with Canadian Field 
Artillery in the first world war with the rank 
of captain. It was in 1923 that he joined 
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the Canadian Pacific Railway Company 
and served in New York, Philadelphia and 
Chicago before moving to London in 1936 
as assistant to the then European general 
manager, the late Sir George McLaren 
Brown. Sir George retired later the same 
year and Mr. Patteson was appointed as 
European manager. During the second world 
war he was on loan to the Ministry of Supply 
from 1940 to 1944, carrying out the duties of 
Director-General, Supply Services, and for 
his work was awarded the C.M.G. Mr. 
Patteson returned in 1944 to take up his 
position as the company’s European manager 
and two years later was appointed European 
general manager. In his position it was his 
responsibility to make the arrangements for 
the Transatlantic journeys of the Royal 
family, including the 1939 tour of King 
George VI and Queen Elizabeth, and the 
1951 tour of our present Queen as Princess 
Elizabeth, and the Duke of Edinburgh. 
It also fell to his task after the war to 
reorganise the passenger and freight steam- 
ship services of the company by replacing 
war losses and the reconversion of the 
passenger liners. 





Literature 


Locomotive and Train Working in the Latter 
Part of the Nineteenth Century. Volumes 
IV and V. By E. L. AHRons. Cambridge : 
W. Heffer and Sons. Price 15s. each. 

THE fourth volume of this notable series 
deals with the Great Western Railway, and 
with the various Welsh lines that were 
absorbed into the G.W.R. at the time of the 
grouping in 1923. Ahrons was trained in 
the locomotive department at Swindon, and 
it is perhaps not altogether surprising that 
in writing of the Great Western he touches , 
the heights of that inimitable combination 
of accurate historical narrative and amusing 
anecdote in which he excelled. There was 
the broad-gauge; four-cylinder compound 
that without warning suddenly smashed three 
out of its four pistons in Box Tunnel “ and a 
rain of fragments of cast iron mixed with 
large gun-metal nuts was projected against 
the roof of the tunnel, from which they 
rebounded like shrapnel on to the foot- 
plate’’ ; there was the pheasant that was 
successfully poached, without stopping, from 
the footplate of a slow goods train, with no 
more elaborate missile than a lump of Welsh 
coal, and, above all, there was the Jubilee 
beanfeast in Swindon park, when the tea 
was brewed in old locomotive tenders ! 

It need hardly be added that the technical 
matter included in the book is first class, and 
the illustrations perhaps the finest collection 
so far presented in any volume of this series. 
In chuckling over the anecdotes, however, 
and enjoying the author’s lighthearted style, 
a present-day reader might be forgiven for 
not altogether discerning the scholarship 
and voluminous statistical data that lay 
behind the original Railway Magazine articles, 
and which render them authoritative without 
any question. We were reminded of this 
when recently it was necessary to consult 
one of Ahrons’s personal notebooks on 
another railway matter, and we saw once 
again the care and thoroughness with which 
his own records were compiled. In South 
Wales he is no less brilliant, whether writing 
of the red dragon from the Taff Vale coat 
of arms—“‘genus Draco Tonypandiensis ”’ ! ; 
of the great Cornelius Lundie, of the 
Rhymney Railway, or of his encounter with 
a band of Welsh revivalists on the Brecon 
and Merthyr. The last chapter in the book 
deals with the Midland and South-Western 
Junction Railway, which had the rare distinc- 
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tion of owning the first engine in the country 
ever to have the Walschaerts valve gear, a 
0-4-4 tank built by the Avonside Engine 
Company in 1878. 

The fifth volume deals with the Southern 
lines, and covers the period of such dis- 
tinguished locomotive engineers as Stroudley, 
William Adams and James Stirling. There 
is also the Somerset and Dorset Joint line, 
which came to have a strong Midland flavour 
so far as locomotive design was concerned, 
while finally there are the Metropolitan and 
the Metropolitan District Railways. The 
London and South-Western Railway of the 
late nineteenth century seems to have given 
Ahrons very little scope for the more 
humorous side of his writing ; but the other 
lines working south of the Thames more than 
made up for any lack of “copy” he might 
have found at Waterloo. The background 
against which Stroudley’s famous and beauti- 
fully constructed “‘ yellow” engines did their 
work is vividly portrayed. ‘* Anyone who 
desired to see the funny side of the Brighton 
line of last century,” he writes, “‘ would not 
have found it in the businesslike methods of 
the Locomotive Department at Brighton 
Works. It is but rarely that a Traffic Depart- 
ment has a funny side, but the Brighton one 
at London Bridge was a perfect scream. It 
was the quaintest collection of genial railway 
Friar Tucks that ever extorted first-class fares 
in return for third-rate facilities, except, of 
course, those of the South-Eastern... .” 
This paragraph suggests also that Ahrons 
enjoyed himself no less when coming to 
describe contemporary operating methods 
elsewhere. The reader will not be dis- 
appointed when he comes to the passages in 
question. But however amusing the nine- 
teenth century antics of the Brighton, the 
South-Eastern and the London, Chatham 
and Dover may be to read about in retrospect, 
those who have to travel nowadays on those 
lines may well thank the powers that be for 
the Southern “ electrics ” ! 


Automatic Digital Calculators. By A. D. 
BootH and K. H. V. BoorH. London : 
Butterworth’s Scientific Publications, 88, 
Kingsway, W.C.2. Price 32s. 

Tuts book divides naturally into three main 

parts, the first historical, the second digital 

calculating machine design and components, 
and the third the coding or language for 
instructing machines. The historical section 
details the fascinating story of Charles 

Babbage’s failure to produce an automatic 

calculating engine and how Babbage’s 

dreams were made to come true by Howard 

Aiken at Harvard University and who, in 

doing so, founded a new industry. 

After a short historical review the book 
goes on to provide a general outline of the 
principles involved in these calculating 
machines. This is well illustrated by reference 
to both American and British computers. 
Dr. A. D. Booth, as designer of the APEC 
series of calculators, not unnaturally, makes 
more reference to these than to the more 
publicised American machines. The industry 
has so mushroomed in the last decade that 
although more than 100 machines are either 
built or still building practically every one 
differs in details. It is in the light of this 
very difficult situation that great credit should 
be given for such logical presentation of 
principles. Just how different the details 
may be is seen, for example, in the numerous 
devices for storing numbers. These range 
between a telephone type relay, a thermionic 
valve, a cathode-ray tube, a magnetic coated 
drum and a magnetostrictive delay line, and a 
mercury delay line. With so many varying 
details by way of machine component to 
be explained it is appreciated that the explana- 
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tions had necessarily to be terse to bring them 

within the scope of 230 pages. Although 
the explanations given are adequately stated, 
their terseness is something that is likely to 
baffle the new worker who starts with a 
merely mathematical background. To the 
engineer these descriptions give an excellent 
bird’s-eye view of the problems of the various 
machine components and the brevity is to 
some extent made good by a carefully selected 
bibliography. One especially useful feature 
of the bibliography is the index to individual 
computing machines and the reports available 
about each. This bibliography makes many 
references to articles of limited circulation, 
but oddly enough fails to refer to the report 
of the American Computer Conference in 
1952. References are made to a number of 
machines about which no data had previously 
been published and amongst the components 
are reviews of new electronic circuits. In 
describing these circuits, both old and new, 
the authors have resorted to their own short- 
hand block symbols. This is_ perfectly 
legitimate in that no appropriate symbols 
have yet been standardised and these symbols 
have been listed as elemental blocks in 
tabular form at the outset. 

The description of apparatus is logically 
followed by instruction in coding. Orders 
are detailed for setting up calculators for 
performing division, where division is not 
provided specifically amongst the machine 
elements, for obtaining square roots and for 
the conversion of binary to decimal notation. 
Instructions by which interpolation in a 
function table may be carried out are also 
given at length. Seeing that these automatic 
calculators have been used for ballistic 
calculations in relation to gunnery, to atomic 
calculations, to lens calculations, for calcula- 
tions relating to aircraft wing design and 
even to actuarial calculations and to a whole 
host of others for which special routines have 
been evolved, it seems a pity that the authors 
found it desirable to confine themselves to 
the very special case of crystal structure 
synthesis from X-ray observations, to playing 
of games and to language translation. The 
idea behind this last example is that the 
limited form of language translation possible 
is one which would not be expected to be 
reducible to mathematical form and, there- 
fore, outside the scope of such computers. 
However, the choice of examples may not be 
so very important in that the principles are 
described lucidly and bring out very prac- 
tically the degree to which each job needs to 
be broken down to make it acceptable to 
the machine. The large number of instruc- 
tions required by the machine to do even 
simple jobs is at first a little surprising until 
it is recognised how very quickly these 
instructions can be carried out. 

The volume of mathematics with which 
these machines can be expected to cope 
must lead to a big increase in the use of these 
machines to replace or reduce expensive 
research. The optimum size for computers is, 
however, dealt with without any reference to 
cost, and it is likely to be found that for 
many of the business applications where the 
work, although bulky, is mathematically 
very simple, the cheapness of existing methods 
may prevent the introduction of such 
machines. The last chapter answers the 
public misconception of these machines as 
** brain’ machines and makes it clear that 
these machines will never become “ brains ” 
in their own right. The suggestion that the 
clerical worker may have the simpler decisions 
replaced by the machine is something that 
most businesses will eschew on the ground 
that the machines cannot depart from their 
instructions and cannot in the exceptional 
case show either mercy or human kindness. 
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In spite of the difficulties of the engineering 
to the mathematician and of this specialised 
mathematics to the engineer, both need to 
know something of the other’s part of the 
story to make the fullest use of this range of 
automatic digital calculators. In the light 
of the new material that has been coliccted 
together and of the broad statements of 
principles, the book is strongly recommended 
to both the new worker and the old worker 
in this field. 


SHORT NOTICES 


Boiler House Practice. By J. N. Wiiliams, 
M.I.Mech.E. London: George Allen and 
Unwin, Ltd., Ruskin House, Museum Street, 
W.C.1. Price 60s.—This volume supersedes 
the author’s work entitled Steam Generation, 
published some seven years ago, and it is intended 
to assist students, particularly those taking 
courses in preparation for the City and Guilds 
courses in boiler-house practice and combustion 
engineering. Mr. Williams has taken this 
opportunity not only to bring the information 
given in his previous work up to date, but to 
enlarge upon it and widen the field it covered, 
The book opens with general introductory 
chapters on the theory and practice of combus- 
tion, heat transmission, &c., and then goes on 
to deal in detail with shell boilers, their operation, 
furnaces and grates; water-tube boilers and 
their operation ; mechanical stokers ;  super- 
heaters, economisers and air heaters ; coal and 
its storage and handling; oil-fired boilers ; 
pulverised fuel ; boiler control ; water ; boiler 
feeding ; refractories, insulating materials and 
lagging ; chimney emissions ; flue gas cleaning ; 
boiler cleaning and maintenance, and measure- 
ments and tests in the boiler-house. It will be 
seen from this brief list that the book covers 
a wide field, but the author has succeeded in 
dealing adequately and in an interesting, informa- 
tive way with each part of the subject. In these 
days of increasing fuel costs and expensive 
labour it is essential that the utmost efficiency 
should be maintained in a boiler-house, and 
developments made in recent years have made 
great improvements possible. For this reason 
this new and up-to-date reference work will not 
only be a valuable guide to students, but also a 
very useful source of information to all concerned 
with operating steam generating plants. 
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jron and Steel Production in 1953 


Tus week, the British Iron and Steel Federa- 
tion has announced that steel production last 
ear totalled 17,609,000 tons, which was 
1,190,000 tons more than in 1952 (when there 
were fifty-three weeks). Last year’s output of 
jg iron amounted to 11,175,000 tons, com- 
pared with 10,728,000 tons in 1952. In every 
month of last year, steel output was above the 
1952 level, and the gain over the whole twelve 
months was the largest recorded in any post- 
war year except 1948, when production rose 
rapidly after being seriously affected by the 
fuel crisis of 1947. 

As already stated in our annual review, the 
favourable result for 1953 was made possible 
by the extra capacity provided as a further 
stage of the iron and steel industry’s develop- 
ment programme was completed. On the pig 
iron side, the industry had the full benefit of 
the six new or rebuilt blast furnaces blown in 
during 1952, and more furnaces came into 
operation last year. To keep these furnaces 
in full production, and to cover steel works’ 
requirements for oxidising purposes, arrivals of 
imported ore increased from 9,600,000 tons in 
1952 to 10,800,000 tons last year ; at the same 
time consumption of the leaner home ores was 
raised from 16,100,000 to 16,600,000 tons. 

As well as increasing steel output last year, 
the industry was able to add a further 300,000 
tons to its stocks of pig iron and scrap, which 
were drawn upon heavily in 1951 to sustain 
production. Although these stocks are not 
back to the abnormally high levels of 1950, 
they are now fully adequate to support the 
much higher rate of production, and the British 
Iron and Steel Federation says that no further 
additions should be necessary. Much the 
same is true of the industry’s stocks of iron 
ore, which are now higher, both in gross ton- 
nage and in iron content, than at any time 
since the end of the'war. In general, therefore, 
the industry has begun the new year with a 
healthy stock position. 

The substantial increase in steel production 
last year brought supply—for the most part— 
into balance with demand. There remained, 
however, some difficulties over plates and sheets. 
So far as plates are concerned, there is an 
excess of temporary demand over the estimated 
long-term demand, the main causes being the 
catching-up of arrears in railway wagon building 
and the intensified shipbuilding programme, a 
large part of which consists of tankers. It is 
believed that this ‘“‘ hump” will level itself out, 
and the provision of any considerable extra 
plate-making capacity could lead only to sur- 
plus. In these circumstances, every effort 
was made last year to utilise to the full the 
existing facilities, and as a result about 2,500,000 
tons of plates were produced, or 10 per cent 
more than in 1952. About sheets, the Federation 
says that the installation of new capacity had 
brought supply into balance with demand in 
the early part of 1952, with the result that 
imports of sheet declined rapidly and by the 
end of that year had virtually ceased. Early 
last year the home demand for sheets subsided 
somewhat, and in order that the available capa- 
city should be fully utilised, arrangements were 
made to expand sheet exports. Export deliveries 
rose from 60,000 tons in the first quarter of last 
year to 90,000 tons in the second and third 
quarters. By the summer, however, the relaxa- 
tion of import restrictions by Australia and New 
Zealand and the stimulus to home demand 
following the Budget, had caused the demand 
for sheets to harden again. As a result of new 
capacity, there should be a further increment of 
sheet production this year. 





PHOSPHATIC FERTILISERS.—A recent publication of 
0.E.E.C. is entitled ‘ Sulphuric Acid and the Manu- 
facture of Phosphatic Fertilisers.’” This report was com- 
piled by a working party appointed to study methods for 
saving sulphuric acid in the production of the fertilisers, 
and it outlines the principal methods used in the member 
countries. It gives an indication of the raw materials 
and services required, but does not attempt to describe 
the chemical reactions occurring at each stage of the 
process. No mention is made of the more usual methods, 
but descriptions are given of other processes which have 
reached the industrial stage and some which are in the 
laboratory stage. 
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Electrical Engineering in 1953 


No. I1I—{ Concluded from page 65, January 8th ) 


N interesting innovation in the method 

of providing excitation for water-wheel 
alternators is exemplified in the B.T.H. 
16:7MVA sets for the Owen Falls power 
station of the Uganda Electricity Board. 

In this installation a d.c. generator replaces 
the main and pilot exciters mounted on the 
top of the alternator shaft. This d.c. generator 
feeds both the alternator field and the driving 
motor of an auxiliary exciter set consisting 
of an auxiliary exciter and an amplidyne. 
Voltage and current references are taken 
from the alternator output and are referred 
to an electronic voltage regulator. This 
regulator controls the field of the amplidyne 
which supplies the excitation of the auxiliary 
exciter. Accordingly, the auxiliary exciter 
is made to buck or boost the alternator field 
as required. There are sliprings on the d.c. 
generator to give an a.c. supply to the voltage 


the effects of this system of electrification 
on the power supply, telecommunications 
and signalling system. On August 17, 1953, 
full operation of the electrified passenger 
train services was resumed and a few weeks 
later we were invited to visit the line on a 
short tour of inspection. An article describ- 
ing the conversion appeared in our issue of 
October 9, 1953 (page 467). 

It may be recalled that the conversion of 
9 route miles from the original 25 c/s, 6-6kV 
electrification by the former Midland Rail- 
way, was occasioned primarily by the age 
of the trains. Because of the progress made 
with 50 c/s power on the contact wire, par- 
ticularly as a result of work done by French 
Railways, it was decided to gain first-hand 
experience with this system. Most of the 
existing overhead equipment was in fairly 
good condition and was capable of operation 





Fig. 8—Mercury Arc Rectifier and Air Cooled Transformer Units at Surrey Docks Substation 


regulator (making it independent of all out- 
side supplies) and to the pendulum motor 
of the turbine governor. 

Increased speed of response and range of 
excitation are obtained with this system, 
since the auxiliary exciter and amplidyne 
operate at 1000 r.p.m. and are smaller 
machines than the conventional main and 
pilot exciters mounted on the slow-speed 
alternator shaft. The auxiliary exciter 
operates directly on the alternator field and 
is therefore independent of the response-ratio 
of the d.c. generator. Another advantage 
of this system of excitation is that the total 
height of the alternator is reduced: the 
height of the crane rails and station building 
can, therefore, be correspondingly reduced, 
unless these dimensions are limited by other 
considerations. 


LANCASTER—MORECAMBE—HEYSHAM 
CONVERSION TO 50 c/s, SINGLE-PHASE 


Conversion of the Lancaster-Morecambe- 
Heysham line of British Railways to 50 c/s, 
single-phase working was completed by the 
end of 1952, after which trials were carried 
out to test the electrical equipment and study 


at industrial frequencies. To allow various 
designs of modern overhead fittings to be 
tested, however, about 4000ft of the original 
two-track wood pole and steel bridge portal 
construction between Green Ayre and More- 
cambe (Promenade) stations was removed 
and replaced by B.I.C.C. light single-track, 
hinged cantilever structures. 

The overhead equipment is designed to 
be adaptable for 20kV, but is at present 
operated at 6-6kV. A simple catenary 
system is used, consisting of a 7/0-116 
stranded hard-drawn copper catenary and a 
single 0-166 square inch cadmium copper 
contact wire suspended from the catenary 
by #;in diameter semi-hard-drawn copper 
droppers. 

Power is supplied to the line from the 
North-Western Electricity Board’s 6-6kV 
ring main to a new substation at Green Ayre 
station, Lancaster, which replaces the original 
25 c/s rotary frequency converters at Heysham 
harbour substation. 

The new substation was equipped by the 
English Electric Company, Ltd., with two 
incoming oil circuit breakers, two transformer 
oil circuit breakers, two 6-6/6-6kV, 833kVA, 
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single-phase ““ON” outdoor transformers, 
and two track-feeder oil circuit breakers. 
Instantaneous overcurrent protection is pro- 
vided for the track feeders and normal pro- 
tection for the other circuit breakers. Both 
transformer and track feeder circuit breakers 


weg 





Fig. 9—8MeV Travelling Wave Linear Accelerator in X-ray Therapy 
Room at Hammersmith Hospital 


can be remotely controlled from the Green 
Ayre station signalbox about 50 yards from 
the substation. 

To avoid the expense of sectioning the 
original overhead equipments it was decided 
that both tracks should be fed from one 
phase ; on a system of this size the effects 
of unbalanced loading on the supply network 





have not proved troublesome. 

Three three-coach train sets were con- 
verted for experimental purposes by the 
English Electric Company, Ltd., using equip- 
ment that was immediately available ; in 
future electrification on the same system the 
equipment would be under-frame mounted 
to avoid loss of seating capacity. 

In each motor coach power is collected 
from the contact wire at 6-6kV, 50 c/s, by a 
pantograph and is fed through high-voltage 
fuses to four series-wound d.c. motors, via 
a transformer and mercury-arc rectifiers. 
There are two rectifiers, each with six anodes 
paralleled in groups of three. The rectifiers 
are steel-tank air-cooled units fitted with 
heaters for starting up from cold. Each 
rectifier feeds two traction motors in series, 
with the mid-point earthed. The drive is 
provided by four axle-mounted self-ventilated 
motors, each with a one-hour rating of 215 
h.p. Control is effected by varying the trans- 
former secondary voltage by an on-load 
tap-changer consisting of two sets of 
cam-operated contactors and auto trans- 
formers provided with mid-point tappings. 
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Increased interference on telecommunica- 
tions and signalling circuits, because of the 
higher frequency and the rectifier ripple, was 
obviated by replacing the overhead com- 
munications wires by buried cables. Altera- 
tions were made to the relays and feed end 

arrangements on the 


track circuits. The 
stray alternating cur- 
rents were limited by 
connecting a choke in 
the feed end and the 
relays were altered 
by fitting a magnetic 
shunt and copper slug- 
gingso that alternating 
current would not 
energise them. 


RECTIFIERS 


Valuable space can 
be saved in traction 
substations in built- 
up areas by installing 
transformer and recti- 
fier units as was done, 
for example, at Surrey 
Docks and White- 
chapel substations on 
the London Transport 
Underground system. 
The Surrey Docks 
substation, equipped 
by The General Electric 
Company, Ltd., as des- 
cribed in our issue of 
October 2, 1953 
(page 438) incorporates 
totally enclosed, air- 
cooled _ transformers 
and _steel-tank, six- 
anode mercury-arcrec- 
tifiers. Immediately 
behind each rectifier is 
the- associated trans- 
former, the two equip- 
ments forming a close- 
knit unit, ascan be seen 
from Fig. 8. The rec- 
tifiers are housed in 
pairs and the two ad- 
jacent 500k W cylinders 
normally operate together as a twelve-phase 
unit, but, if required, each can be isolated 
and run as a separate unit. 

One of the two transformers in each 
1000kW bank has a star-connected, and the 
other a delta-connected, primary winding, to 
produce a 30 deg. 
phase displacement 
between the outputs of 
the two transformers. 
In each transformer 
the secondary winding 
is connected in double 
star through a 150 c/s 
interphase transformer 
to give the necessary 
six-phase output. For 
twelve-phase working 
the two units are inter- 
connected through a 
300 c/s_ interphase 
transformer. 

Each transformer is 
totally enclosed and 
air-blast cooled. A 
Serck air-to-air heat 
exchanger is mounted 
on top of the trans- 
former case, as shown in Fig. 8. The hot 
air inside the transformer is drawn through 
the heat exchanger tubes by a motor-driven 
Aerofoil single-inlet fan, while cold air is 
drawn over the outside of the tubes by an 
axial flow fan. 
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Unit construction as adopted in the London 
Transport substation at Whitechapel jy 
based on the B.T.H. mercury-arc rectifie, 
unit consisting of a 1200kKW, 630V rectifie, 
standing next to its supply transformer ang 
linked to it by short flexible connections 
This unit occupies a floor area of {0ft 3ip 
by 10ft 104in and the output exceed: 10kw 
per square foot of floor. Cooling air js 
blown by an internal fan into the bottom 
of the transformer, and, after passing ‘hrough 
the windings, is admitted to an air-to-air 
heat exchanger. A second fan deals with the 
external cooling air. 

The British Thomson-Houston Company, 
Ltd., is also building 600kW, 630V equip. 
ments suitable for mounting in pairs, each 
pair forming a 1200kW, twelve-phase group 
akin to those in Stepney substation described 
above. 

The same company is also making tep 
contact rectifiers, each rated at 3300/4050kW, 
220/270V, 15,000A, to the requirements of 
Imperial Chemical Industries, Ltd. 11 may 
be recalled that the contact rectifier, which 
was developed originally in Germany, has 
an overall efficiency 4 to 5 per cent better 
than that of the equivalent motor converter— 
an advantage which is particularly significant 
in heavy-current electro-chemical duties, 
The order referred to here is the outcome of 
experience gained with an _ experimental 
15,000A equipment and a prototype made at 
the manufacturer’s Rugby works. 


ELECTRO-MEDICAL APPARATUS 


Some interesting electro-medical apparatus 
was made by British manufacturers during 
the year under review. 

There was, for example, the travelling-wave 
8MeV linear accelerator designed and built 
for X-ray therapy by Metropolitan-Vickers 
Electrical Company, Ltd., and installed, on 
behalf of the Medical Research Council, at 
Hammersmith Hospital, London. This 
equipment, which was described and illus- 
trated in our issue of October 30, 1953 (page 
554), can produce, at normal power levels, 
clinical dose rates up to 200r per minute 
at a distance of Im from the target. With 
its high-intensity radiation this accelerator 
should facilitate the treatment of deep-seated 
tumours without prolonging the exposure and 
damaging the skin. 

In this design of linear accelerator, electrons 
from a 45kV diode electron gun are injected 
into an evacuated 3m long “ corrugated” 
wave-guide, along which they are accelerated 





Fig. 10—Corrugated Wave-Guide for 8MeV Linear Accelerator 


by the action of 10cm waves generated in 
a magnetron producing pulse output powers 
of the order of 2000kW. A portion of the 
wave-guide is shown by the cut-away view 
reproduced in Fig. 10. An _ important 
principle in the operation of the accelerator 
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is the use Of radio-frequency feed-back from 
the remote end of the wave-guide tube, where 
there is a rectangular wave-guide connected 
io a bridge or “ rat-race”’ at the input end. 
With the help of two phase adjusters in this 
feed-back guide, the attenuated waves are 
returned to the “‘rat-race” in the correct 
hase (0 augment the power from the mag- 
netron and thus improve the efficiency of the 
operation. 

At the output end of the wave-guide tube 
the accelerated electron beam is deflected 
through 90 deg. by an electromagnet and is 
then allowed to strike a water-cooled gold 
target. The resulting X-ray beam is colli- 
mated by heavy alloy diaphragms to produce 
the required field at 1m from the target. 

A view of the treatment room showing the 
adjustable couch mounted on slide rails 
yelow the X-ray head is reproduced in 
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accelerator for X-ray therapy developed by 
the Mullard Research Laboratories, Salfords, 
Surrey, and supplied by Philips Electrical, 
Ltd., was installed in a Newcastle hospital, 
and a similar equipment is being installed in 
St. Bartholomew’s hospital. 

The equipment consists essentially of an 
accelerator, modulator, control desk, mag- 
netron and rectangular wave-guide system. 
To ensure dimensional stability the accelerator 
is divided into six 1m lengths of corrugated 
wave-guide, with a central member which 
serves aS a vacuum pumping port. The 
electron gun is at one end of the wave-guide 
and the target at the other ; r.f. energy is 
applied at one end of each half of the wave- 
guide and feed-back is applied at the other 
end through phase shifters. 

The rectangular wave-guide system pro- 
vides facilities for pulling the magnetron 





Fig. 11—Heart and Lung Simulating Machine 


Fig. 9. The X-ray head can be rotated, by a 
geared motor drive, about the horizontal 
axis of the accelerator tube, the limits of 
rotation being from 15 deg. above the 
horizontal to 15 deg. beyond the vertical 
downwards. Through a Magslip resolver 
the rotation of the X-ray head controls, and 
is linked with, the vertical movement of 
the floor and the horizontal movement of the 
couch, in such a way that the point of entry 
of the beam into the patient remains fixed. 
Approximately 6ft of the accelerator 
projects into the treatment room, the 
remainder of the accelerator being in the 
vacuum pump room adjoining the treatment 
room (Fig. 9) on the right. Beyond the 
pump room is the technical control room 
housing the magnetron and associated control 


| panels, whereby technical adjustment (as 


distinct from those required to be made by 


| the clinical operator) can be made. 


CREA 


_ All the clinical controls are centralised 
in a desk in the main clinical control room. 
A periscopic device, consisting of a system 
of mirrors and a hole passing obliquely 


| through the concrete protective wall, allows 


the operator at the control desk to see the 
patient in the control room. 
‘\ more powerful travelling-wave linear 


frequency, measuring power flow and adjust- 
ing the phase in and between the two feed- 
back loops. 

In the X-ray head the electrons are deflected 
through 90 deg. before striking the target. 
The X-ray head embodies a Wilson seal and 
can be rotated through 270 deg. and the 
height of the patient is adjustable by raising 
or lowering an electrically driven floor. 

Each of the three portions on the input 
side of the central section of the wave-guide 
is supported on trolleys with flanged wheels. 
The other half of the wave-guide, carrying 
the X-ray head, projects into the treatment 
room and is supported from an overhead 
track stiffened by girders. 


HEART AND LUNG MACHINE 


Another interesting application of engineer- 
ing in the field of medicine is illustrated in 
Fig. 11, which shows a “heart and lung 
machine” developed by the Postgraduate 
Medical School‘of the University of London. 
This machine, as described in our issue of 
July 31st (page 150), is designed to perform 
the functions of the human heart in pumping 
blood through the system, and of the lungs 
in oxygenating the venous blood. These 
functions are performed by two electrically 
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driven rotary pumps which draw blood from 
the patient’s body and pump the blood 
through an oxygenating cylinder, back to the 
arteries. 

The oxygenating chamber, pumps and 
oxygen and carbon dioxode bottles are 
mounted on a trolley which can be seen 
(Fig. 11) on the operator’s right-hand side. 
The smaller cabinet, on the left-hand side 
of the operator, houses the control and the 
two pieces of equipment are connected by 
flexible cables. 

The venous blood from the patient is 
subjected: to the action of a controlled 
supply of oxygen, which is fed into a rotating 
Polystyrene cylinder. A large number of 
Polystyrene discs are fitted inside the cylinder 
to ensure that the oxygen is presented to the 
maximum surface of the blood. 

Close control of the suction (venous) and 
pumping (arterial) pressures is essential and 
the required conditions are achieved by 
applying the English Electric ““ Magamp ” 
system of control to the electrically driven 
pumps. The blood pressures on the inlet 
and outlet sides of the cylinder and the blood 
level in the cylinder are measured by gauges 
embodying differential transformers, the out- 
put voltages of which supply the control 
current to the “‘Magamp” units. The 
‘** Magamp ” control system consists, briefly, 
of a magnetic amplifier circuit to give accurate 
speed control, in either direction, of a d.c. 
motor fed from a.c. supply mains. Control 
is exercised through a transductor which, in 
association with a full-wave bridge rectifier, 
supplies the motor armature with a variable 
voltage d.c. supply ; another bridge rectifier 
energises the field windings with a fixed d.c. 
supply. 

The machine as illustrated here was shown 
at an exhibition of electronic equipment at 
the College of Technology, Manchester, in 
July, 1953. 





Two Modified Diesel Engines 


Direct developments of the Mark PBV6 
engine which was introduced at the Engineering, 
Marine and Welding Exhibition, and the Mark 
PBV8, introduced at last year’s Public Works 
Exhibition, are the Mark PDV6 and PDV8, 
which have been put on the market by Petters, 
Ltd.,. Staines. The PDV engines supersede 
the PBV engines, the fundamental difference 
between the two designs being that in the new 
engines the bore has been increased to 4° Sin, 
while the stroke remains at 4:33in. At 1500 
r.p.m. the power ratings remain at 60 b.h.p. 
for the six-cylinder model and 80 b.h.p. for the 
eight-cylinder engine. At the maximum speed 
of the new engines, which is 1800 r.p.m., the 
twelve-hour ratings are 72 b.h.p. and 96 b.h.p. 
for the six and eight-cylinder models, and the 
brake mean effective pressure has been reduced 
to a more conservative figure of 77 lb per square 
inch. The engines have direct-injection, masked- 
inlet valves, and a hemispherical bowl sym- 
metrically situated in the piston crown. 

The cylinders are arranged at an included 
angle of 90 deg. on a robust crankcase, which 
carries the crankshaft in four underslung bearings 
in the six-cylinder engine, and five bearings in 
the eight ; all the bearings are of thin steel shell- 
backed white-metal pattern.’ The deep-sided 
crankcase suits either a base or automotive 
style mounting and a shallow sump provides 
the depth necessary for wet sump lubrication. 
Two pressure lubricated camshafts are carried 
at the sides of the crankcase. To allow side-by- 
side mounting of the scarfed connecting-rods 
on the wide crankpins the cylinders are offset 
axially, the cylinders and cylinder heads being 
retained by through bolts. The cylinders are 
nearly symmetrical so that distortion is reduced 
to a minimum, and this, combined with a 
chromium-plated top compression ring is expected 
to give a long working life. 

The cooling fins on the cylinder and cylinder 
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head are designed to help to keep the engine 
at its most efficient temperature, and the rocker 
gear bearings are pressure lubricated, the used 
oil returning to the crankcase via the push-rod 
tubes. The fuel injectors, which have multi-hole 
nozzles, are inclined and fitted into a finned 
aluminium sleeve. Two axial-flow fans, belt 
driven from a pulley mounted high on the front 
of the timing case cover, provide the air blast 
for the engine and the position of the fans at 
the gear end of the engine reduces the overall 
height and improves its suitability for automotive 
application. 

In the vee formed by the cylinder cowlings are 
mounted the fuel pumps. They are readily 
accessible, and for the vee-six engine a single 
Simms block pump is provided, while two Simms 
block pumps, mounted in tandem, are fitted 
to the eight-cylinder unit, and in both models 
there is a fuel lift pump driven from the cam- 
shaft. The motion of the centrifugal governor, 
which is mounted in the fuel pump driving gear 
wheel, is transmitted by a rocker lever in the 
gear cover, and by means of a spring, which acts 
on this lever, the engine may be governed at 
any speed from 1000 to 1800 r.p.m. The air 
inlet and exhaust manifolds can be arranged at 
either or opposite ends of the engine, and for 
each bank of cylinders there is a Burgess oil- 
washed air cleaner. 

A gear pattern circulating pump draws oil 
from the sump and delivers it under pressure 
to the crankshaft, big end, camshaft and rocker 
gear bearings, while the cylinder walls and small 
ends are splash lubricated. Two “ Purolator ” 
filters are incorporated in the system and a gauge 
strainer is fitted to the pump intake. At the fly- 
wheel end of the engine is an oil cooler which 
takes air from the cylinder cowlings. Electric 
starting only is supplied, there being no provision 
for hand starting. 





Light Duty Pneumatic Riveter 


A NEW pneumatic riveter, particularly designed 
for use in the aircraft industry and for other light 
duty work, has recently been introduced by 
Broom and Wade, Ltd., High Wycombe, Bucks. 
As can be seen in the accompanying illustration, 
the tool has a well-proportioned offset handle 
and this arrangement, combined with its light 





Pneumatic Riveter 


weight of 23 Ib, makes it particularly useful when 
working in restricted spaces and awkward corners. 

The tool has a bore of Zin, a stroke of 1in, and 
strikes at a maximum rate of 3000 blows a 
minute. It is designed for working with */,in 
steel rivets or */,,in duralumin rivets. With a 
working air pressure of 80 Ib per square inch, the 
consumption of the tool is 10 cubic feet of free 
air per minute. 

Another larger model of the tool, weighing 
some 3 Ib, now being made, has a rivet capacity 
of tin in steel and */,in in duralumin, its stroke 
being 3in. This riveter has a maximum hitting 
rate of 2200 blows a minute and its air consump- 
tion is 8 cubic feet of free air per minute at 80 Ib 
per square inch pressure. 
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42ft Boring and Turning Mill 


A fixed double-column vertical boring and turning mill designed and built for 
installation in a Canadian works by Craven Brothers (Manchester), Ltd., is capabl 
of handling components up to 42ft 6in diameter by 13ft 4in high. This new mill, 
which weighs some 650 tons, is stated to be one of the largest machine tools eve; 


built in this country. 


For many years Craven Brothers (Man- 
chester), Ltd., Reddish, near Stockport, has 
specialised in the design and manufacture of 
large machine tools and particular interest 
attaches to a vertical boring and turning mill 
with a 41ft diameter table recently built by the 
firm. This mill was made to the order of the 
English Electric Company, Ltd., for installation 
in the new Toronto works of an associated 
Canadian firm, John Inglis and Co., Ltd. The 
machine is to be used in the manufacture of the 
large component parts now required for hydro- 
electric plants, steam turbines, &c., and it is 
capable of handling work up to 42ft 6in diameter 
by 13ft 4in high, weighing up to 140 tons. A 
photograph we reproduce on this page shows 
the machine assembled in the maker’s works, 
where it underwent tests with a 100-ton load 
on the table. 

Despite its large capacity the machine is 
particularly well proportioned for its size. It 








wedges, positioned to distribute the total load 
of machine and workpiece over a wide area 
and thus to avoid distortion. All the levelling 
wedges are accessible for adjustment from 
trenches formed in the foundations. 

The 41ft diameter work table compvrises q 
central circular portion, 14ft diameter, to which 
twelve separate segmental pieces are jointed and 
keyed to make up the full table diameter. The 
vertical load of the table and workpiece js 
supported by three concentric flat tracks mounted 
on top of the bed. The inner track supports the 
centre table member, while the intermediate 
and outer tracks support the outer sections, 
These tracks are constructed in sections and are 
fitted with bronze bearing pads. For central 
location the table has a 4ft 6in diameter spindle 
of conical form which rotates in bronze bearings, 
The spindle bearings are secured in a sleeve 
member with means of vertical adjustment inside 
a circular housing located and fixed in the bed, 





Fixed-Column Boring and Turning Mill 


has independent motor drive to the table, each 
ram saddle, the cross slide elevating and locking 
motions, the main lubricating systems, and the 
speed change mechanism. The electrical equip- 
ment is interlocked to reduce, as far as possible, 
risk of damage. The machine also has an 
oscillating planing motion to the work table 
to facilitate and speed machining operations. 
Dial indicators are provided to show track and 
spindle bearing temperatures whilst the machine 
is in service. 

The machine bed, which can be seen in course 
of erection in one of our illustrations, is built 
in eight sections, accurately keyed and jointed, 
and bolted together to form a single rigid unit. 
Two main bed sections support the rear half 
of the table and three further sections support 
the front half of the table, whilst additional 
outer bed wings carry the two uprights, the 
assembly being completed by a small extension 
piece at the rear. The bed assembly is supported 
on its foundations by screw-operated levelling 


Through this adjustment very fine running 
clearances are readily obtained and main- 
tained at all times. The adjustments are made 
by raising or lowering the sleeve by means of a 
pinion key which is passed down through the 
table to engage and rotate a large nut mounted 
on the sleeve. 

It will be appreciated that the efficient lubrica- 
tion of so large a rotating table assembly weighing 
approximately 170 tons and supporting a work- 
piece about 120 tons, is of great importance. 
The spindle runs in an oil bath formed by its 
bearing housing, and there is a pressure oil feed 
direct to the bearing faces. Duplicate sets of 
oil pumps, driven by two separate 5 h.p. motors, 
supply the table lubrication system, one set 
generally being in use whilst the other set 1s 
held in reserve to be brought into action by the 
operator either in the case of emergency or when 
dealing with particularly heavy loads. Each 
pump set comprises three plunger pressure 
pumps and three low-pressure gear pumps. 
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One pressure pump is used to feed oil through a 
filter and pressure gauge direct to the bearing 
pads of each separate track—the pump for the 
inner track also supplying the spindle bearings. 
A separate gear pump is used to provide addi- 
tional flood lubrication to each of the tracks. 

The flow of spent oil from each track is directed 
to operate a mercury switch before returning 
to the large supply tank in the foundations. The 
electrical arrangement is such that the full 
quantity of oil must be flowing from all three 
circuits before the main table drive motor can 
be started. Should the oil flow diminish or 
fail, an indication light on the main control desk 
is extinguished and the machine is automatically 
stopped. 

Ten electrical resistance thermometers, situated 
at intervals around the three table tracks and 
spindle bearings, register—either in turn or by 
individual selection as desired—upon a dial 
in the main control desk. Should the bearing 
temperature indicated for any point exceed a 
predetermined maximum, an alarm bell 
rings and two warning lights on the desk are 
illuminated. 

The main drive to the table is by two 150 h.p., 
direct-current motors, with a 3 to 1 speed range, 
operated from a single 410 h.p. Ward-Leonard 
motor generator set. The two motors are 
arranged electrically so that they share the total 
load equally. Each motor is directly coupled 
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to note that special provision has been made 
for the whole of the table pinion drives to be 
dismantled and reassembled from below the 
bed, when the machine is in position on its 
foundations, without need for removing the 
table or its bearing tracks. 

In conjunction with the three-speed gearboxes, 
the variable-speed motors give a stepless table 
speed range from 0-15 to 3-5 r.p.m. All gear 
changing in the two boxes is carried out elec- 
trically and is effected by switches on the main 
control desk. Further push-button switches on 
the desk control a separate 14 h.p. motor which 
engages or disengages the two main drive friction 
clutches simultaneously. By this means the 
gears may be relieved of all load and “‘ inched ” 
round to facilitate gear changing. Electrical 
interlocking ensures that the main motors 
cannot be started for continuous rotation until 
the two gearboxes are set to the same ratio and 
until the clutches have been re-engaged. 

The electrical equipment is designed not only for 
the normal continuous rotation of the table, but 
also for automatic partial rotation and reversal 
for the purpose of machining intermittent or 
local surfaces in the manner of a planing 
machine. For this operation planer type control 
is provided, and by means of a two-way switch 
either normal rotation or planing motion can 
be selected. In the planing motion trip dogs, 
adjustably mounted in a tee-slot around the edge 





Bed of Boring and Turning Mill During Assembly 


to a separate three-speed gearbox at the rear 
of the bed, from which the drive is transmitted 
by a power-operated multi-plate friction clutch 
to bevel reduction gears inside the bed. The 
driven shaft from the bevels passes down to 
further large spur reduction gears, housed 
beneath the bed, and thence to a second vertical 
shaft upon the top of which is mounted a final 
driving pinion. This arrangement gives a 
balanced drive by two separate pinions meshing, 
at points approximately 90 deg. apart, with a 
single 26ft Sin diameter, 13in face external 
spur table gear ring. In the form of construction 
adopted the gear ring is mounted on a disc 
driving plate, which is spigoted to the central 
table section and is secured to the underside of all 
table sections in the form of an effective sealing 
member. This driving plate also embodies the 
intermediate table bearing facing and it played 
an important part in the original machining and 
assembly of the table components. 

Motor-driven oil pump units provide cascade 
lubrication for the two driving pinions at their 
points of contact with the table gear ring, a 
special oil tray being adapted to collect the spent 
lubricant and form a pump supply reservoir. 
Automatic oil circulation is provided also for 
the reduction gearing in the bed. It is interesting 


of the table, control the arc of rotation by actuating 
reversing switches. These switches are mounted 
on the bed adjacent to the right-hand upright 
and are brought forward into operation when 
required. The equipment includes also a speed- 
retarding control, operative automatically imme- 
diately prior to reversal, in order to minimise 
overrun when machining into restricted tool 
“* lands.” 

The planer cutting stroke is available in the 
normal table direction only, at rates varying 
from 0-15 to 1-2 r.p.m., the arc of cutting ranging 
from a minimum of about 5ft measured on the 
edge of the table to nearly a complete revolution. 
The makers’ own design of planer feed control 
provides intermittent feeds, from 0-006in to 
1-Oin per stroke in the horizontal direction and 
from 0-003in to 0:Sin per stroke in the vertical 
direction. These feeds are available on the right- 
hand saddle only when planing. Two graduated 


dials on the front of the saddle control the - 


amount of feed applied at the end of each return 
rotation of the table. 

The two uprights each weigh about 27 tons, 
and they have large bases designed to distribute 
the load on their respective bed members over 
as large an area as possible. They form a rigid 
support for the heavy cross slide and are securely 
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connected together at the top by a deep box- 
section, cast-iron tie beam. Wide vertical slide- 
ways on the front and inner side facings of each 
upright are used to locate the cross slide. 

With an overall length of 56ft the cross slide 
weighs some 72 tons and is built up of four cast- 
iron sections bolted and keyed together. These 
sections comprise the main central horizontal 
slideway member, 38ft long, weighing 38 tons, 
two end sections each of 9 tons with vertical 
faces to fit the uprights, and a rear stiffening 
member weighing about 16 tons. The cross 
slide is arranged to fit both on the front and 
inner faces of the uprights, although a slight 
float is allowed on the inner faces. Electrically- 
operated locking mechanism, driven by two 3 h.p. 
motors, effectively locks the cross slide to the 
uprights when in the required working position. 

In these locking mechanisms, one of which is 
illustrated, the motors turn through worm 
wheels the nuts of four clamping bolts. 

The cross slide is raised or lowered at a speed 
of about 12in per minute by four Sin diameter 
lin pitch vertical screws, and long nuts built 
into the cross slide. The screws are driven by 
four worm reduction gears, through shafting, 
from a 40 h.p. d.c. motor situated centrally on 
the tie beam. Separate means of adjustment is 
included for each worm unit to ensure that all 
screws equally share the load and that the cross 
slide is maintained at its correct level. Special 
dial gauge devices indicate the degree of wear 
which takes place in each main nut and facilitate 
correction when necessary. The electrical control 
system is such that the cross slide must be locked 
to the uprights before the main motor can be 
started. 

One of the two saddles of the machine can be 
seen in the photograph on this page. Those two 
saddles are mounted on the cross slide, each 
having a hexagon ram fitted with a three-position 
tool box. Power-operated swivel slides allow 
the rams to be set at any angle up to 30 deg. on 
either side the vertical position. Each saddle 
is complete with its own 5 h.p. variable-speed 
traverse motor and feed gearbox, an arrangement 
which has been adopted to eliminate the necessity 
for the usual long feed shafts and screws. The 
motor provides horizontal traverse of the saddle 
along the cross slide, through worm reduction 
and rack pinion gearing, and vertical traverse 
to the ram by means of a central screw. The 
motor is reversible, and is controlled by push- 
button switches to give continuous rotation for 
feeding, or “inching” drive or quick traverse. 
A hand lever on the gearbox selects saddle or 
ram traverse and a further lever operates friction 
clutches inside the box to engage mechanically 
for quick traverse or feed. For feed drive pur- 
poses the 3 to 1 range of the motor is augmented 
by a series of six gear changes to give a total 
traverse speed ratio in inches per minute sufficient 
to provide a nominal feed range in both the 
horizontal and vertical directions of from 0-013in 
to 0-75in per revolution of table. Both motor 
speed variations and mechanical gear changes 
can be made without stopping the machine. 
The tool rams have 8ft 6in vertical travel in 
their swivel slides, while the speed of horizontal 
quick traverse of the saddle is 8ft per minute, 
and that of the ram vertically 4ft per minute. 
By making use of the “ inching” control when 
the feed clutch is engaged, a very fine power 
adjustment is obtained at the tool point and 
reduces to a minimum the need for final hand 
adjustment. 

Convenient platforms extend the full length 
of the cross slide to give clear access to the table 
for loading purposes. 

Notes have been received from the makers of 
some of the interesting aspects of construction 
used in connection with this large mill. The 
design of the table, with its central circular section 
and twelve outer segments all tied together by an 
additional driving plate or sealing member, 
greatly facilitated pattern-making, casting and 
machining. The central section, spindle, driving 
plate and gear ring, all being within normal 
turning capacity, presented no machining 
difficulties, while the same conditions applied 
to the inner and intermediate concentric bearing 
tracks for mounting on top of the bed. The 
outer table segments were, however, arranged 
for planing, with the exception of their inner 
bore and outside diameter, as also were the 
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sections of the outer bearing track of the table. 

These arrangements allowed the driving plate, 
gear ring and outer table segments to be 
assembled on their tracks without the central 
section and to be rotated at suitable speeds by 
the machine’s own drive, so that the inner bore 
of the segments could be accurately machined 
by means of a stationary tool post set up inside 
the bore. To facilitate this operation, the inter- 
mediate track was provided with a spigot face 
upon which the driving plate could be temporarily 
located for rotation. This set-up also allowed 
the centre of the bed to be bored for the spindle 
bearing housing, using a beam member and tool 
slide bolted to the rotating table segments. 

Upon completion of these machining opera- 
tions, the outer segments, gear ring and driving 
plate were dismantled, the temporary spigot 
machined off and the spindle housing, spindle 
and complete table unit finally assembled. The 
outer diameter of the table was turned and a 
final facing operation carried out on the table 
top using the machine’s own tool rams at a 
much later stage of the construction. 

The method used for the manufacture of the 
table driving ring is also of considerable interest. 
With an outside diameter of approximately 
26ft Sin it was, of necessity, built up from six 
separate forged steel segments of the required 
curvature. After being machined on the top 
and bottom faces, these segments were bored, 
drilled and slotted for the jointing faces and tie 
bolts, and were assembled on a large boring mill 
table where all turning operations could be 
carried out. Preliminary tooth gashing operations 
were then performed on the dismantled segments 
in a gear slotting machine, after which the ring 
was completely re-assembled, this time on the 
driving plate—itself built up from six cast iron 
sections—and mounted in a 27ft gear hobbing 
machine. 

Final tooth generating operations on the gear 
ring were carried out by the hobbing process, 
using a 12in diameter inserted tooth, ground hob 
12in long. The accuracy of this 330 tooth, 
3in pitch gear is stated to be well within the limits 
laid down by the British Standards Institution 
for gearing of this type. The teeth of the two 





Cross Slide Locking Gear 


nineteen-tooth, heat-treated driving pinions 
meshing with the ring were profile ground on 
a “ Craven” spur pinion tooth grinding machine. 

Twenty-eight separate motors and generators 
are employed for operation and control of this 
machine tool, and the electrical system includes 
special control circuits and interlocking devices 
designed to ensure the maximum degree of safety 
and convenience. 

The primary supply for the whole machine is 
550V, three-phase, 60 c/s, from which the 
410 h.p. motor generator set and all the smaller 
auxiliary motors operate. Push-button switches 
and control circuits for these a.c. auxiliary 
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motors work on LILOV, 
60 c/s supply, whilst 
those for the main driv- 
ing motors, feed motors 
and elevating motor 
operate on 220V d.c. 
supply obtained from the 
motor generator set. 

In view of the automa- 
atically reversing planing 
motion and the power 
required, the two 150h.p. 
variable - speed main 
driving motors operate 
on the Ward - Leonard 
principle from the motor 
generator set. Asalready 
mentioned, they have 
a 3 to 1 speed range 
and are specially coupled 
electrically .to share 
the load. Together the 
motors givea total power 
output of 200 h.p. at 
200 r.p.m. and 300 h.p. 
from 300 to 600 r.p.m. 
The five-unit motor 
generator set comprises 
a variable-voltage main 
generator—the voltage 
of which determines 
the speed of the motors 
—an auxiliary generator 
supplying 220V_ d.c. 
for the feed and ele- 
vating motors and their 
control, a control exciter for the main generator 
field, and a normal exciter for the main motor 
fields and control circuits. 

The two variable-speed saddle motors, 500- 
1500 r.p.m., have a continuous rating of 5 h.p. 
for feed, but will, in fact, give 74 h.p. at 1500 
r.p.m. when used intermittently for quick 
traverse purposes. 

The motor generator set is started and stopped 
by a main circuit breaker and an automatic 
rotor control panel. A further panel houses 
the Ward-Leonard control equipmeni and 
the elevating motor control, whilst a fourth panel 
contains all the a.c. auxiliary control equip- 
ment. An English Electric magnetic amplifier 
is provided to control the rates of acceleration 
and reversal. 

A main desk control station, adjacent to the 
right-hand upright, incorporates a master supply 
switch and on and off push buttons for the mag- 
netic amplifier, it being necessary for the latter 
to be switched on before starting the machine. 
Six buttons control the main motors for start- 
ing and stopping, forward and reverse inching 
and speed accelerating or retarding. A further 
switch selects forward or reverse table rotation 
or planing motion, and controls are included 
for the oil pumps, cross slide elevation, cross 
slide locking, feed motor speed regulation and 
change over to planer feed motion. Gear 
changing in the main gearboxes and operation 
of the main friction clutch are also effected from 
the main desk, where thirteen coloured safety 
lights indicate at a glance the position of the 
more important controls. A tachometer and 
an ammeter are fitted into the desk, together 
with the dial for registering table track bearing 
temperatures. 

Smaller push-button control pedestals on each 
saddle operate the main motor and the saddle 
motors for turning, boring, planing and quick 
power traverse. Two further pendent push-button 
stations suspended from swivelling arms, 
duplicate the main motor controls and operate 
the feed motors for the turning, boring and quick 
traverse motions only. 

As mentioned above, it is impossible to start 
or inch the main motors until the cross slide is 
locked and until the full flow of oil is circulating in 
the table lubricating system. It is also necessary 
for the independently driven main motor fans 
to be running. Although the main motors cannot 
be started for continuous running until both 
gearboxes are in the same ratio and until the 
two friction clutches have been engaged, it is 
possible to inch the motors round for gear 
changing without these conditions being fulfilled. 
Gears cannot be changed or the clutches dis- 
engaged whilst the main motors are running. 
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Right-Hand Ram Saddle 


When the main motors stop the feed motors 
also stop, and it is not possible to start the feed 
until the main motors are running. 

All electric motors and generators fitted to 
this machine were supplied by the English 
Electric Company, Ltd., whilst the electrical 
control equipment was built mainly by Brook- 
hirst Switchgear, Ltd., in close collaboration 
with Craven Brothers. 





National Metal Congress 


( By Our American Correspondent ) 


THe technical sessions of this year's 
National Metal Congress arranged by the 
American Society for Metals, were held at the 
Hotel Statler and the Cleveland Public Audi- 
torium. They included a week-end seminar on 
the ** Relation of Properties to Microstructure,” 
including a lecture on ‘‘ The Interaction of Dis- 
locations with Solute Atoms,” by Professor 
A. H. Cottrell of the University of Birmingham. 
There were held three courses of educational 
evening lectures dealing, respectively, with 
** Surface Protection Against Wear,” ‘* Surface 
Protection Against Corrosion” and “* Fatigue.” 
The day programme of the Congress offered 
sessions on the subjects of “ Titanium and 
Molybdenum,” ** Mechanical Properties,” ** Zir- 
conium,” ‘“* Physical Metallurgy,” ‘* Boron,” 
‘** Tempering,” ‘* Stainless and High Speed 
Steels’? and ‘* Constitution of Alloys.” This 
year’s Campbell Memorial Lecture was delivered 
by Professor Donald S. Clark, of the California 
Institute of Technology, and was entitled 
**The Behaviour of Metals Under Dynamic 
Loading.” 

The social highlight of the Congress was the 
annual dinner of the American Society for 
Metals, which was held in the grand ballroom 
of the Hotel Statler on Thursday, October 22nd, 
and presided over by Mr. Ralph L. Wilson. 
The A.S.M. Gold Medal was presented to Dr. 
George Sachs, Director of Metallurgical Research 
at Syracuse University ; and the A.S.M. Medal 
for the Advancement of Research to Dr. H. G. 
Batcheller, chairman of the board of the Alle- 
gheny Ludlum Steel Corporation. Honorary 
membership in the Society was conferred upon 
Professor A. E. White, who was, until his recent 
retirement, Director of the Engineering Research 
Institute at the University of Michigan. 





Ott PRODUCTION AT PLUNGAR.—The production of 
crude oil from Well No. 1 at Plungar, near Nottingham, 
has begun and the drilling of a second well, Plungar 
No. 2, has reached a depth of 1900ft. 
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Naval Construction in 1953 


By RAYMOND V. B. BLACKMAN 
No. III—{ Concluded from page 72, January 8th ) 


UNITED STATES 


N 1953 the United States Navy announced 

that the design of the flight deck and asso- 
ciated Operating arrangements in the U.S.S. 
“Forrestal,” which was originally to have 
been flush-decked with a retractable bridge, 
had been recast to provide for the incorpora- 
tion of the angled landing deck and a fixed 
island bridge structure. The changes will 
apply also to the second and third ships of 
the ‘ Forrestal ”’ class. 

The world’s largest aircraft carrier, the “‘ For- 
restal,” with a standard displacement officially 
stated to be 59,900 tons, was laid down on 
July 14, 1952, by the Newport News Ship- 
building and Drydock Company, Newport 
News, Virginia, while the keel of the “* Sara- 
toga,” of 60,000 tons standard displacement, 
was laid on December 16, 1952, at the New 
York Naval Shipyard, Brooklyn. Both ships 
will have a full-load displacement of 75,000 
tons with an overall length of 1040ft, a water- 
line beam of 128ft and an extreme width of 
252ft, and will therefore be the heaviest, 
longest and widest warships in the world. 

The main propelling machinery of the 
“ Forrestal,”” manufactured by the Westing- 
house Electric Corporation, comprises four 
steam turbines designed for a speed of 33 
knots, but improvements in the machinery 
arrangements of the “Saratoga” were 
calculated to produce a somewhat higher 
speed, in the region of 35 knots. A third 
giant aircraft carrier of the type is projected 
and has been designed from the start from 
the results of studies initiated to determine 
the advantages which could be realised 
from the highly successful experiments 
carried out with the angled landing deck 
in the “Antietam” and from the full 
exploitation of the capabilities of the steam 
catapult. The major changes involved in 
embodying this new and_ revolutionary 
development in the landing of aircraft 
aboard ship are the installation of a fixed 
island bridge structure on the starboard 
side, the provision of the necessary over- 
hanging flight deck extension on the port 
side, and the rearrangement of the catapults 
and elevators. The fixed island superstruc- 
ture, which is only made possible by the 
unobstructed landing strip provided by the 
angled deck, will greatly improve and sim- 
plify the electronics and communications 
installations, as well as the facilities for ship 
and aircraft control. The rearrangement of 
the catapults and elevators also connected 
with the angled deck installation will provide 
a greatly superior servicing of the flight 
deck and hangar spaces, and also remove 
certain interferences in catapult operations 
which were inherent in the original design 
of the “ Forrestal.” Arrangements below 
the flight deck will be simplified by the 
removal of equipment and the associated 
activities to more orthodox position in the 
island, which will resemble that in the 
“ Midway ” class, the largest existing Ameri- 
can aircraft carriers. It is expected that this 
change in design will result in a saving in 
the cost of the “ Forrestal,” but no delay 
in her completion date is anticipated. 

The “ Forrestal ” will have four catapults 
of the new British steam design, and four 
elevators, with three separate launching 
areas for aircraft. Her design calls for a 
runway about 80ft longer than that provided 


by the flight deck of the “‘ Midway ” class, 
as compared with which she will have 
increased arresting capacity, larger elevators, 
higher hangar decks with a head-room of 
25ft to accommodate the high tails of air- 
craft of supersonic speeds, and a television 
system to aid in landing an aircraft. There 
will be added armour and improved under- 
water protection, and the flight deck, con- 
structed of steel, will become a strength 
deck by reducing the openings in the hangar 
sides. The bow will be closed up to the 
flight deck for seaworthiness in all kinds of 
weather. The new ship will carry about 100 
aircraft. 

Early in 1953, the U.S.S. “ Antietam,” 
the world’s first aircraft carrier to incor- 
porate the angled flight deck, emerged from 
reconstruction to carry out a long series of 
trials. 

The installation in the “ Antietam” is at 
an angle of 8 deg. to port of the centre 
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deep load of 30ft. The length of the flight 
deck is 876ft and the average width of the 
flight deck is 100ft, but this does not include 
the increased width necessitated by the angled 
deck which adds 25ft at the forward end of 
the landing area. The extreme width 
of the ship is 147ft. The “ Antietam” can 
accommodate and operate ninety-five to 100 
fighter and attack aircraft depending on the 
type and size. She carries an anti-aircraft 
battery of twelve Sin dual-purpose guns, 
forty-four 40mm A.A. weapons in quadruple 
mountings, and thirty-six 20mm A.A. pieces 
in twin mounts. She is protected by 3in 
side armour and hangar deck and lin 
flight deck and upper deck. To propel 
her at her maximum speed of 33 knots she 
has eight Babcock and Wilcox boilers sup- 
plying steam to a four-shaft arrangement of 
geared turbines developing 150,000 s.h.p. 
At present she has a full load displacement of 
37,500 tons. 

On March 7, 1953, the U.S.S. “‘ North- 
ampton ” was completed as a tactical com- 
mand ship, an entirely new category of warship 
ip the U.S. Navy. This vessel, laid down on 
August 31, 1944, was originally designed as a 
heavy cruiser, but when she was 57 per cent 
constructed as such she was cancelled on 
August 11, 1945. After the war her plans 





Fig. 9—U.S.S. ‘* Northampton ” Tactical Command Ship 


line of the axial flight deck and is built to 
allow an 80ft wide landing area (40ft each 
side of the centre line of the landing area). 
The landing deck has been extended by the 
addition of a progressively widening sponson 
along the port side from aft at the termina- 
tion of which, about amidships, the port 
deck edge elevator has been anchored in 
place to provide for a longer landing area. 
The original twelve arresting wires have 
been reduced to six. The angled deck per- 
mits aircraft to take-off and land on either 
along the fore and aft axis of the ship or at 
an angle. The result is a significant increase 
in the frequency of aircraft operations. 

The “ Antietam” was laid down as a 
fleet aircraft. carrier at the Philadelphia 
Navy Yard on March 15, 1943, and launched 
on August 20, 1944. Commissioned on 
January 28, 1945, after only twenty-two 
months under construction, with an origi- 
nally designed standard displacement of 
27,100 tons, she had an overall length of 
888ft, a hull beam of 93ft and a draught at 


were recast, and on July 1, 1948 she was re- 
ordered as a cruiser, task fleet command 
ship, her equipment being redesigned and 
her accommodation modified accordingly. 
She was launched at the yard of the Bethle- 
hem Company, Quincy, Mass., on January 
27, 1951, and the following year was desig- 
nated as a tactical command ship to fulfil the 
same functions as an amphibious force flag- 
ship, or operations, communications and 
headquarters vessel, but with higher speed, 
more manceuvrability, heavier armour, and 
greater anti-aircraft fire power. Her main 
armament comprises four Sin dual-purpose 
guns of new design disposed in single 
turrets, two forward and two aft, “ B” and 
“xX” superfiring over “A” and “Y” 
respectively. The anti-aircraft battery in- 
cludes eight 3in weapons, also of a new 
pattern, disposed in twin mountings, two on 
each side amidships abreast the single funnel. 
Her protection includes 6in side armour with 
3in and 2in decks. Sheis an ungainly looking 
ship (Fig. 9) of 17,000 tons standard displace- 
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ment with an overall length of 676ft and a 
beam of 71 ft, drawing 25ft of water. Where a 
foremast would normally be stepped she has 
a truncated pyramidal tower surmounting 
descending tiers of semi-circular bridge work, 
and only a nominal mainmast rises from a 
square section pylon erected on the after 
control structure. But right forward she 
has a very thick and exceedingly tall mast, 
which must be unique in naval architecture, 
and immediately before the conning tower 
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They were re-rated as destroyer leaders whilst 
under construction, but they are actually 
bigger than some ships in other navies 
classed as light cruisers. They are the “ John 
S. McCain” and “ Mitscher,” launched by 
the Bath Ironworks Corporation in July and 
January, 1952, respectively, and the *‘Wilkin- 
son” and “ Willis A. Lee,” launched by the 
Bethlehem Company, Quiricy, in April and 
January, 1952, respectively. About their 
architecture there is a curious piled-up effect, 


Fig. 10—New U.S. Destroyer Leader (Light Cruiser) ‘* Norfolk ”’ 


there is a stump aircraft homing beacon mast. 
Bristling with newly developed communica- 
tions equipment, including radar, sonar and 
electronics gear, she has eight antenne akin 
to light masts sprouting from pillbox 
stanchions, four forward and four aft. Her 
propelling machinery consists of General 
Electric geared turbines taking steam from 
eight Babcock and Wilcox boilers, turning 
four screws and developing 120,000 s.h.p., 
equal to a speed of 33 knots. The ship is 
fully air conditioned. 

Another novel warship to enter service 
was the so-called destroyer leader ‘* Nor- 
folk’ (Fig. 10), which was formerly rated 
as a cruiser, hunter-killer ship, and completed 
on March 4, 1953. Built by the New 
York Shipbuilding Corporation, Camden, 
New Jersey, she was laid down on September 
1, 1949, and launched on December 29, 1951. 
With a standard displacement of 5600 tons, 
increased to 7300 tons at deep load, she has 
an overall length of 540ft, a beam of 54ft, and 
a maximum draught of 26ft. Four Babcock 
and Wilcox two-drum boilers, working at 
1200 Ibs square inch pressure and 950 deg. 
Fah., and a two-shaft arrangement of General 
Electric geared turbines, aggregating 80,000 
s.h.p., gives her a speed of 32 knots. She 
is armed with eight rocket launchers, eight 
3in anti-aircraft guns, sixteen 20mm A.A. 
pieces and four 2lin torpedo tubes, and 
equipped with sonar, radar and electronic 
communications apparatus. She was de- 
signed as a special category of anti-submarine 
vessel of cruiser size so that she could engage 
in hunter-killer operations even in the 
heaviest weather which might defeat a 
destroyer, and she incorporates construc- 
tional features resulting from lessons 
learned from the Bikini atomic bomb 
experiments. Of more orthodox appearance, 
except for a rather attenuated dispersion of 
armament, she will serve as a flagship for 
destroyer screens attached to fast aircraft 
carrier forces. 

Four destroyer leaders of another class 
were also completed in 1953. These ships, 
although smaller than the “* Norfolk,” were 
nevertheless the largest destroyers laid down 
in the United States (indeed, in the world). 


their silhouette seeming to rise in a concave 
arc from the bows to the foremast and two 
closely set funnels, nearly amidships, and 
then to drop down almost equally sharply to 
the stern. Seldom have vessels of the 
destroyer category been built with so many 
apparently extraneous features. Every 
possible item of upper deck equipment and 
every conceivable piece of scientific apparatus 
seems to have been bracketed on to their 
superstructure rising 
starkly from their low, 
flush-decked hull with- 
out regard to beauty 
or grace, but withal 
there is a_ certain 
symmetry (Fig. 11) and 
a suggestion of power 
and efficiency. Of 
3700 tons standard 
displacement and 4400 
tons full-load displace- 
ment, they have an 
overall length of 493ft 
with a length between 
perpendiculars of 
450ft, a beam of 5Oft 
and a draught of 20ft. 
They are armed with 
two single Sin guns, 
one forward and one 
aft, and four mod- 
ern 3in A.A. guns 
in twin mountings, one 
forward and one aft. 
The propelling ma- 
chinery, whichincludes 
many advanced en- 
gineering ideas not previously installed 
in fighting ships, comprises four Combus- 
tion Engineering (first two) or Foster- 
Wheeler (second pair) boilers, and a two- 
shaft arrangement of General Electric 
(first two) or Westinghouse (second pair) 
geared turbines developing 80,000 s.h.p., 
equal to a designed speed of 35 knots. 
In addition to their superior abilities as 
fighting ships in their own right, the four 
*“* Mitscher””’ class vessels have additional 
communication, electronic and combat in- 
formation centre equipment, as compared 
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with the largest regular destroyers, rendering 
them capable of co-ordinating the vessels 
forming anti-submarine screens to protect 
convoys and to perform other essential 
destroyer leader tasks. 

Three orthodox destroyers of new con. 
struction, the “‘ Forrest Sherman,” “ John 
Paul Jones” and “ Barry,” were put jn 
hand by the Bath Iron Works Corporation 
in 1953. They will not be radical in design 
but they will be larger than all existing 
destroyers, with increased freeboard for. 
ward, and they will embody certain improve. 
ments in armament. The entire ship's 
structure above the main deck, including 
gun foundations, will be of aluminium to 
obtain maximum stability with minimum 
ship displacement. They are of 2850 tons 
standard displacement with a length of 
4184ft, a beam of 45ft and a draught of 
194ft, and their trial displacement is officially 
estimated to come out at 3518 tons. Their 
armament will comprise three Sin guns, 
one forward and two aft, four 3in anti- 
aircraft weapons, four 2lin torpedo tubes, 
and anti-submarine offensive equipment, 
including hedgehogs, depth-charge projec- 
tors, and depth-charge tracks. The pro- 
pelling machinery will consist of four boilers 
and geared steam turbines. 

Three new ocean escorts, the ** Dealey,” 
‘“* Cromwell” and *“* Hammerberg,”’ are also 
being built at the yard of the Bath Iron 
Works Corporation, the first having been 
laid down on October 15, 1952. With a 
length of 3144ft, a beam of 36}ft and a 
draught of 14ft, they will have a standard 
displacement of 1450 tons and a trials 
displacement of 1917 tons. They are offi- 
cially described as the prototypes of a new 
class of modern anti-submarine vessels. 
Designed specifically for fast convoy work, 
and projected basically on the pattern of 
the destroyer escorts of the second world 


Fig. 11—New U.S. Destroyer Leader ‘‘ Mitscher ” 


war, they are being constructed in such a 
manner that in the event of a future emer- 
gency similar “D.E.s” could be built 
rapidly on mass production lines of assembly, 
but they are being lavishly equipped witk 
electronic gear. They approximately corres- 
pond with the new British frigates under 
construction. 

The keel of the second atomic powered 
submarine, the ‘“‘ Sea Wolf,” was laid on 
September 15, 1953, by the Electric Boat 
Company, Groton, Connecticut, which is 
also building the first nuclear-powered sub- 
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marine, the “* Nautilus,” laid down on June 
4, 1952. With an overall length of 320ft, 
they will have a surface displacement of 
7900 tons and a submerged displacement of 
180 tons, and a diving depth of 700ft. 
put while the ‘* Nautilus” will have pro- 
ling machinery of 1500 s.h.p. built by the 
Westinghouse Electric Corporation with a 
thermal reactor and a water coolant, the 
“Sea Wolf” will have engines manufac- 
tyed by The General Electric Company 
including an intermediate reactor with a 
liquid metal coolant. A_ special bulbous 
pow was designed to give these first vessels 
io be propelled by the use of atomic energy 
, greater under water speed officially esti- 
mated at ““more than 20 knots.” Their 
armament will include guided missiles for 
surface launching and homing torpedoes. 
Other new kinds of submarines under 
construction are two of the radar picket 
or aircraft direction type fitted with an air 
control centre, namely, the “‘ Sailfish” and 
“Salmon,” with a surface displacement of 
2425 tons, a length of 345ft and diesel- 
electric machinery giving a surface speed of 
20 knots; a hydrogen peroxide powered 
craft of 2200 tons displacement with closed 
cycle propulsion ; a new design high-speed 
attack submarine of the improved “ Tang ” 
class, the ‘* Grayback,” with an _ overall 
length of 296ft, streamlined ‘* guppy ”’ snort 
equipment and a conventional engine of 
improved design ; an auxiliary experimental 
type, the “Albacore,” with a standard 
displacement of 1218 tons and machinery 
urniig a single screw equal to a speed of 
25 knots for high-speed under-water target 
duties ; two small experimental coastal 
units for target and training work, namely, 
th “Tl” and “T2,” the smallest sub- 
marines built for forty-seven years, with 
a standard displacement of 250 tons, a 
length of 133ft, a beam of 334ft, and a 
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other countries under the Mutual Defence 
Assistance Programme. In addition some 
120 auxiliary motor minesweepers (A.M.S.) 
were under construction in many yards. 


RUSSIA 


Under construction or being completed 
were eight sister ships of the new cruiser 
*“* Sverdlov ” (Fig. 13), bringing the number 
of ships in this class up to twelve. With a 
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They resemble the ‘“ Tchapayev” class 
cruisers in several respects, but the fore- 
castle breaks at the quarter deck instead of 
abreast the forefunnel. 


FRANCE 


The anti-aircraft cruiser “De Grasse” 
was at last structurally complete and ready 
for final trials at the end of the year. This 


vessel was laid down in November, 1938, 





Fig. 13—New Russian Cruiser ‘‘ Sverdlov ”’ 


standard displacement of 12,800 tons in- 
creased to 17,000 tons at full load, they 
have an overall length of 689ft, a length 
between perpendiculars of 656ft, a beam 
of 65ft 8in, a mean draught of 16ft and a 
maximum draught of 23ft. The armament 
consists of twelve 5-9in (German) guns in 
four triple turrets, two forward and two aft, 
twelve 3-4in (possibly German) weapons in 
six twin mountings, two abreast the bridge 
and four around the after funnel, thirty-two 
30mm anti-aircraft pieces distributed about 





Fig. 12—Newly Converted U.S. Guided Missiie Submarine ‘‘ Tunny ”’ 


draught of 11ft, armed with one torpedo 
tube and propelled by diesel-electric machi- 
nery turning a single screw at a surface 
speed of 10 knots, and a midget experimental 
Submersible craft, the “ X1” of 25 tons 
standard displacement with a length of 48ft 
and a beam of 7ft. 

No fewer than seventy-seven minesweepers 
with wooden hulls and non-magnetic equip- 
ment were launched or being constructed 
by various shipyards, eighteen being for 


the forward and after superstructures, and 
ten 2lin torpedo tubes in quintuple mount- 
ings, one on each side amidships. The 
protection includes a continuous deep and 
thick armour belt all round the ship from 
bow to stern. The propelling machinery 
comprises six boilers supplying steam to 
geared turbines of 130,000 s.h.p., turning 
two shafts and estimated to produce a speed 
of 344 knots. The ships are fitted for mine- 
laying, with accommodation for 140 mines. 


but her construction was suspended during 
the enemy occupation of Lorient and was 
not resumed until 1946. After she was 
launched on September 11th of that year 
building was again stopped pending study 
of new anti-aircraft equipment and because 
of the financial situation. Work was again 
started on January 9, 1951, and she has 
been fitted out in Brest dockyard to a modi- 
fied design with modern armament. She 
now has a standard displacement of 8000 
tons with a full load displacement of 10,300 
tons, a length of 592ft, a beam of 60ft 4in 
and a mean draught of 18ft 2in. She is 
armed with sixteen Sin A.A. guns in twin 
mountings, four forward and four aft, and 
twenty 57mm Bofors A.A. weapons in 
twin mountings on the forward and after 
superstructures. The propelling machinery 
consists of four boilers and Rateau-Chantiers 
de Bretagne geared turbines turning two 
shafts and aggregating 120,000 s.h.p., equal 
to a speed of 334 knots. 

A new anti-aircraft cruiser, the “‘ Colbert,” 
to be built in Brest dockyard will have 
improved protection quite different from 
the armour in the “De Grasse.” She 
will also have a platform for a_ heli- 
copter, and provision has been made in 
the design so that she can be fitted 
eventually with air-guided missiles. This 
projected ship will have a nominal dis- 
placement of 8270 tons, estimated to be 
increased to 11,000 tons for trials, with an 
armament of sixteen Sin guns (twin mounts) 
and twenty-four 57mm A.A. weapons (twin). 
The machinery will be of 86,000 s.h.p., 
designed for a speed of 32 knots. 

The reconstruction of the two light 
cruisers surrendered by Italy to France, the 
** Chateaurenault ’’ (ex-“‘ Attilio Regolo ’’) 
and ‘* Guichen ” (ex-** Scipione Africano ”’), 
taken in hand in 1951 for conversion to 
anti-submarine and anti-aircraft vessels, has 
been completed at Forges et Chantiers de 
la Mediterranée, La Seyne Dockyard, and 
they are now rated as escorteurs rapides 
equivalent to destroyers, despite the fact 
that according to officially revised figures 
they have a standard displacement of 
4835 tons increased to 5400 tons full load, 
with an overall length of 456ft 6in, a beam 
of 47ft 3in, and a maximum draught of 
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17ft Sin. Their cruiser armament has been 
replaced by six 4-lin A.A. guns (ex-German) 
in twin mounts, ten 57mm Bofors A.A. 
pieces (twin), new torpedo tubes and im- 
proved anti-submarine weapons. Four three- 
drum boilers and two sets of geared 
turbines turning two shafts and designed 
for 120,000 s.h.p., give a maximum speed of 
41 knots. As cruisers these ships, originally 
completed in 1942-43, were lightly con- 
structed with alloy superstructure and prac- 
tically no armour, strength and protection 
having been sacrificed to speed, but as 
destroyers this criticism is inapplicable. 

Several of the seventeen new: vessels of 
the “ Surcouf” class designed as escorteurs 
rapides anti-aerien and subsequently re- 
rated as escorteurs de premiére classe (de- 
stroyers) were launched in 1953. With 
an overall length of 420ft and a beam of 
42ft 8in, they will displace 2750 tons stan- 
dard with a full load displacement of 3700 
tons. Provision is made for an armament 
of six 5in A.A. guns in twin turrets, one 
forward and two aft, six 57mm A.A. weapons, 
six 20mm A.A. pieces, twelve 21-7in torpedo 
tubes in triple nests, and squid anti-sub- 
marine weapons. The propelling machinery 
will comprise a two-shaft arrangement of 
geared turbines developing 63,000 s.h.p., 
designed for a speed of 34 knots. 

Four of the thirteen new vessels of the 
“Le Corse” class, designed as escorteurs 
rapides anti-sousmarins and later re-rated as 
escorteurs de deuxiéme classe (frigates) were 
in an advanced state of construction at the 
end of the year. They have a standard 
displacement of 1310 tons, increased to 
1702 tons at full load, with a length of 
315ft and a beam of 33ft 6in. The armament 
includes six 2-25in (57mm) A.A. guns, two 
20mm A.A. pieces, two anti-submarine 
mortars, one depth-charge rack, quadruple 
lance-roquettes, and twelve tubes (four 
triple) for new, special homing torpedoes. 
The propelling machinery comprises geared 
turbines of 20,000 s.h.p., equal to a speed of 
27 knots. These ships are intended as 
ocean-going convoy escorts. 

The four new ocean-going submarines 
being built at Cherbourg, the “‘ Dauphin,” 
**’Marsouin,” ‘“‘ Narval” and “‘ Requin,” 
are improved versions of the German 
“* XXI”’ type with a surface displacement of 
1400 tons and propelling machinery com- 
prising Schneider diesels of 4000 b.h.p. 
with electric motors of 5000 h.p. Two killer 
submarines of 400 tons displacement for 
hunting other submarines are to be built 
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Fig. 15—“‘ Perseus,”’ First of Convertible M.T.B/M.G.B’s Like Miniature Destroyers 


under the 1953 constructional programme. 

Several of the twenty-one new coastal 
minesweepers were nearing completion in 
December. With a displacement of 382 tons 
they have an overall length of 147ft 8in, 
a beam of 28ft and a draught of 7ft. Their 
armament includes a 40mm Bofors A.A. 
gun and two 20mm Oerlikon A.A. weapons. 
Of wooden and aluminium alloy construc- 
tion, they will be propelled by a special new 
type of engine, the Alsthom gas turbine 
with Sigma free-piston generator and Pescara 
diesels, or Pillstick light diesels of 2000 
b.h.p., giving a speed of 15 knots. 


ITALY 


Two vessels originally built as light 
cruisers of the “Roman Captains” class, 
the “ San Giorgio ” (ex-“* Pompeo Magno ”’) 
and the “‘San Marco” (ex-‘‘ Giulio Ger- 
manico’’) were being converted into anti- 
aircraft and anti-submarine destroyers or 
fast frigates (squadron leaders) by Cantieri 
del Tirreno, Genova, and Navalmeccanica 
Castellammare di Stabia. Officially rated as 
cacciatorpediniere di squadra, their revised 
displacement is given as 3500 tons standard 
and 5300 tons full load, with a length of 
45S5ft, a beam of 47ft 3in, and a draught of 
16ft 9in. The new armament includes six 
Sin guns, twenty 40mm A.A. pieces, a bow 
anti-submarine weapon and depth charges. 
The propelling machinery comprises four 
boilers and geared steam turbines of 110,000 
s.h.p. turning two shafts to give a speed of 
38 knots. The “ Giulio Germanico” was 





Fig. 14—New Netherlands Cruiser ‘‘ De Ruyter ” 
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sunk by the Germans in September, 1943, 
before she was completed, but she wa; 
refloated in 1947. Her sister ship was first 
completed (as a cruiser) in June, 1943. 

The two large destroyers of new cop. 
struction, the “‘ Impetuoso,” laid down by 
Cantieri de Tirreno, Riva Trigoso, on May 7, 
1952, and the “ Indomito,” begun at Ansaldo, 
Leghorn (formerly O.T.O. Yard), on April 24 
the same year, will have a displacement of 
2775 tons standard and 3592 tons full load 
with a length of 404ft 10in, a beam of 42ft Sin, 
and a draught of 14ft. The armament will 
include four Sin guns, sixteen 40mm A.A. 
weapons, three 2lin torpedo tubes, a bow 
anti-submarine weapon, and depth charges, 
The propelling machinery, comprising a 
two-shaft arrangement of geared turbines 
taking steam from four boilers and developing 
65,000 s.h.p., will give them a speed of 34 
knots. 

With a special anti-submarine and medium 
anti-aircraft armament, the two new con- 
struction frigates or escort destroyers rated 
as cacciatorpediniere di scorta, the ‘‘ Canopo” 
and “ Centauro,” laid down by Ansaldo, 
Leghorn, and Cantieri Navali di Taranto, 
respectively, on May 15 and 31, 1952, will 
displace 1500 tons standard and 1925 tons 
full load with a length of 317ft 7in, a beam of 
38ft, and a draught of l1ft 6in. They will 
carry four 3in guns, six 40mm weapons, two 
20mm pieces, three 2lin torpedo tubes, a 
bow anti-submarine weapon and depth 
charges. A speed of 26 knots will be obtained 
from geared steam turbines of 22,000 s.h.p. 
turning two screws. 

Twelve magnetic minesweepers of 300 
tons with a length of 150ft and a 3in gun ; a 
number of submarine chasers of the same 
displacement armed with four 40mm guns 
and squids, and four gunboats of 150 tons 
with a length of 125ft carrying two 40mm 
guns at a speed of 40 knots, were also under 
construction. 


NETHERLANDS 


Two new cruisers were commissioned. 
The “‘ De Ruyter ” (Fig. 14), ex-‘‘ De Zeven 
Provincien,” built by Wilton - Fijenoord, 
Rotterdam, was laid down on September 5, 
1939, and was actually launched by the 
Germans on December 24, 1944. Her further 
construction was held up at the end of the 
war, but she was completed on July 1, 1953. 
The ‘De Zeven Provincien” (ex-‘‘ De 
Ruyter,” ex-“‘ Eendracht,”’ ex-"* Kijk- 
duin”’), built by Rotterdam Drydock Com- 
pany, was laid down on May 19, 1939. 
Construction was resumed in 1946 and she 


was launched on August 22, 1950, and com- f 
pleted on October 1, 1953. The shape of the [ 
bow differs in the two ships, accounting for | 
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the variation in overall length of 614ft 6in 
and 609ft respectively. Both vessels have a 
standard displacement of 8500 tons and a 
full-load displacement of 9472 tons as 
originally designed, but more as completed, 
with a length between perpendiculars of 
sogft, a beam of 57ft 6in, and a maximum 
draught of 21ft. They are protected by 
jin to 3in side armour, and armed with 
eight 6in guns, eight 57mm A.A. weapons, 
and eight 40mm A.A. pieces. The propelling 
machinery comprises four three-drum boilers 
supplying steam to Parsons geared turbines 
of 80,000 s.h.p., equal to a speed of 33 
knots. 

Twelve vessels of a hybrid kind akin to 
poth destroyers and fast ocean-going anti- 
submarine frigates of which the “‘ Friesland ” 
was launched on February 21, 1953, were 
under construction. They were designed on 
destroyer lines with destroyer displacements 
and dimensions, but have no torpedo tubes 





like normal destroyers. They are also 
943 # unusual in having some side armour as well 
was I as deck protection, in which respect they 
first & are like light cruisers. But in the Netherlands 

they are referred to as “* submarine chasers.” 
con- & Eight will displace 2450 tons increased to 
1 by & 3150 tons full load with a length of 380ft 6in, 
iy 7, B abeam of 38ft 6in, and a draught of 13ft 6in, 
ldo, § will be armed with four 4-7in guns and six 
i124 § 40mm A.A. weapons, and will have propelling 
t of § machinery comprising a two-shaft arrange- 
load § ment of geared turbines developing 60,000 
8in, § sh.p., designed for a speed of 36 knots, 
will § while four will be of 2160 tons standard 
\.A. & (2765 tons full load), 371ft long overall and 
bow § 37ft 6in in beam, carrying four 4-7in guns 
ges. § and four 40mm A.A. pieces at a speed of 
3 a — 32 knots obtained from geared turbines of 
ines § 45,000 s.h.p. 
dng Four new submarines of 950 tons displace- 


34 — ment are projected, and thirty-two coastal 
. minesweepers of 425 tons, diesel driven, 
ium § similar to those being built in the U.S.A., 
on- § Great Britain, Canada, France, and Italy, of 
ited which the plans are basically similar for all, 


" are under construction. 

a SWEDEN 

will Two large destroyers with fully automatic 
ons § gun turrets, the “ Halland” launched by 
of § Gétaverken on July 16, 1952, and the 
vill § “Smaland,” which took the water at Eriks- 
wo — berg on October 23rd, the same year, were 
, a — being completed. Of 2600 tons with a length 
oth @ of 380ft 6in and a beam of 41ft, they carry 
ied @ four 4-7in A.A. guns, two 57mm A.A. 


.p. § Weapons, six 40mm A.A. pieces, and eight 
2lin. torpedo tubes at a speed of 35 knots. 
00 Four improved “‘ Oland ”’ class destroyers 
-a of 1880 tons under construction will carry 
me § four 4-7in guns, some 40mm A.A. weapons 
ins § and six 2lin torpedo tubes at a similar speed. 
ns Six new submarines of 800 tons with fast 
im — diving capabilities and equipped with 
ler § Schnorkel ; a minelayer of 2000 tons with 
a speed of 20 knots, named “* Alvsborg”’ ; 
eleven convertible motor-torpedo/gunboats 
of 140 tons with a length of 147ft 8in and a 


° beam of 19ft, carrying four 2lin torpedo 
4 tubes and two 40mm guns, similar to the 
5, “Perseus,” which looks like a miniature 
Ms destroyer (Fig. 15); fifteen smaller motor 
a torpedo boats, and twelve minesweepers of 
w 250 tons, were under construction or pro- 
3 jected, 

de SPAIN 

of The reconstruction of the heavy cruiser 
) ‘ Canarias,” of 10,670 tons standard dis- 





placement (12,230 tons full load), was com- 
pleted in 1953, with two separate funnels 
instead of the former trunked stack. On a 

platform 636ft long, 64ft in beam and draw- 
ing 17ft 4in of water, she carries eight 8in 
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guns, eight 4-7in A.A. weapons, four 40mm 
A.A. weapons, three 20mm A.A. pieces, and 
twelve 2lin torpedo tubes at a speed of 33 
knots obtained from Parsons geared turbines 
of 90,000 s.h.p., taking steam from eight 
Yarrow boilers. 

Only three of the nine ‘‘ Oquendo ”’ class 
destroyers originally projected will now be 
built, six having been cancelled in 1953. 
They will have a displacement of 1943 tons, 
increased to 2680 tons at full load with a 
length of 382ft, a beam of 36ft and a draught 
of 12ft, and will be armed with six 4-7in 
guns, eight 37mm A.A. weapons, four 20mm 
A.A. pieces, seven 2lin torpedo tubes, and 
depth charges. Three boilers of the three- 
drum type, feeding Rateau-Bretagne geared 
turbines of 60,000 s.h.p., will give a speed of 
39 knots. 

Four of the nine new smaller destroyers of 
the ““Audaz” class werecompleted. They are 
of 1100 tons standard (1475 tons full load), with 
a length of 305ft, a beam of 30ft 9in and a 
mean draught of 10ft, and carry three 4in 
guns, four 37mm A.A. weapons, four 20mm 
A.A. pieces, and six 2lin torpedo tubes at a 
speed of 33 knots obtained from propelling 
machinery of 28,000 s.h.p. 

The “ Atrevida,” first of a class of nine 
funnelless ships of a new type rated as 
corbetas, was launched. [Equivalent to 
frigates and driven by diesels, these interest- 
ing vessels of 880 tons (1000 tons loaded) 
are 242ft 9in long, 39ft 6in wide and 8ft 6in 
drawn, carrying a 4: lin gun, two 37mm A.A. 
weapons, twelve 20mm A.A. pieces, and four 
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depth charge throwers at a speed of 184 knots. 

Four submarines of 760 tons, seven fleet 
minesweepers of 720 tons, and ten motor 
torpedo boats of 120 tons were also under 
construction. 


VENEZUELA 


Of the three large destroyers under con- 
struction at the Barrow-in-Furness yard of 
Vickers-Armstrongs, the ‘“‘ Nueva Esparta,” 
launched on November 19, 1952, was nearing 
completion and the “ Zulia” was launched 
on June 29, 1953, on the same day that the 
** Aragua ” was laid down. She will displace 
2600 tons, increased to 3300 tons full load, 
with a length of 402ft overall, a beam of 42ft 
and a draught of 123ft. She will carry six 
4-5in guns, eight 40mm weapons, and three 
2lin torpedo tubes, and Parsons geared 
turbines of 50,000 s.h.p. turning two shafts will 
give her a speed of 344 knots. The “ Nueva 
Esparta” and “ Zulia” displace 2180 tons 
standard (2700 tons full load) with an overall 
length of 378ft, a beam of 404ft and a maxi- 
mum draught of 114ft. They will be armed 
with four 4-5in guns, ten 40mm weapons and 
three 2lin torpedo tubes. Geared turbines 
of 40,000 s.h.p. will propel them at a speed 
of 34 knots. 

Orders were placed with Ansaldo S.A., 
Italy, for three light destroyers or escorts of 
1300 tons with a main armament of four 4in 
guns in two twin turrets and a secondary 
battery of 40mm A.A. weapons and a speed 
of 32 knots for completion in 1956. If 
satisfactory, a repeat order will be placed. 


Coal in 1953 


By SIR RICHARD REDMAYNE, K.C.B., M.I.C.E., F.G.S. 
No. II—{ Concluded from page 75, January 8th) 


THE MINING INDUSTRY OF U.S.A. 


GLOOMY account of the coal mining 

industry of the United States is given in 
a valuable and interesting article in Time 
of August 17th last, under the title “ Crisis 
in Coal.” 

“In the past thirty years, its work force 
has shrunk from 884,000 to 400,000. One- 
third of the remaining force is out of work, 
or has gone into other jobs. During the 
past year more than 130 mines closed down ; 
and in six years annual production of coal 
has dropped from 630-6 million tons to 
an estimated 440 million tons this year—less 
than was produced in 1912.” Oil has, to a 
great extent, taken the place of coal for 
rail transport, diesel engines having replaced 
coal-burning locomotives ; oil and natural 
gas instead of coal are being increasingly 
used for domestic heating. The average 
daily wage of the miners of 19-67 dollars, 
it is stated, is the highest in big U.S. industry. 
It is pointed out, in the article in question, 
that although 32 billion tons of coal have 
so far been extracted, the resources are so 
great that this amounts to only about 
24 per cent of the total reserves. 


UNDERGROUND HAULAGE DEVELOPMENTS AT 
U.S. COLLIERIES 


There is in the American coal mines a 
tendency to greatly increase the holding 
capacity of the mine cars. I am informed 
by Mr. Hugh Wood, that at the Robena 
Mine of the United Steel Corporation, 
which has a daily output of 21,000 tons, the 
capacity of the mine car in use is 8 tons ; 
and the Corporation is bringing into opera- 
tion another mine to reach an output of 
20,000 tons, at which, after seriously con- 


sidering the matter, it has decided to use 
for underground transport a car of from 
12 to 14 tons capacity, having found that 
the chief deterrent to enhancement of out- 
put lies in the inadequacy of the transport 
system, and that by increasing the capacity 
of the mine cars, the output will be aug- 
mented. 

Mr. Hugh Wood’s Associated American 
Company is now engaged in building some 
10-ton, eight-wheel mine cars for the Eastern 
Gas and Fuel Company, to replace the exist- 
ing cars of 24 tons capacity; the company 
expects to increase its output of coal there- 
by from 2000 to 3000 tons a day. 


THE EUROPEAN SITUATION 


The outstanding event in regard to the 
Continental coal industry during the past 
year has been the coming into force of the 
Schuman Plan for a common market for the 
six contributing countries in respect of 
coal, iron and steel. It will be borne in 
mind that the objectives envisaged by the 
Schuman Plan were the increase of efficiency, 
the diminution of cost, the establishment of a 
better market for the products, and better 
competition. 

On December 24, 1952, the Council of 
Ministers of the European Coal and Steel 
Community met in Luxembourg, when 
Monsieur Duviensan, the Belgian Minister 
of Economic Affairs, presided. At this 
meeting was discussed the subject of the 
financial contributions from the six coun- 
tries, namely, France, Western Germany, 
Italy, the Netherlands, Belgium and Luxem- 
bourg. It may be remarked, that the 
contribution, according to the Constitution 
—may not, unless there is special approval— 
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exceed 1 per cent of the revenues derivable 
from the coal and steel production. The 
question had been raised whether, at the 
preliminary stage, the High Authority should 
request the whole contribution. 

A meeting took place at Strasbourg on 
January 7, 1953, of the Assembly and of the 
High Authority, which had been at work in 
Luxembourg for five months, for the latter 
to present its first report. 

On February 10th, in accordance with the 
treaty, a common market was established in 
respect of coal and scrap by the six coun- 
tries concerned so that tariffs and export 
prohibitions and quotas and discriminatory 
prices in respect of these materials, between 
the six countries, would largely cease to 
exist. On April 10th, according to the 
Treaty, the same happened with regard to 
steel. As The Times, commenting on the 
situation in a leading article, in its issue of 
January 6, 1953, pertinently pointed out : 
“The time has come when Britain must 
decide precisely how she will collaborate in 
the Community” for this combination 
“was and is intended by many as a first 
step in European federation.” It is obvious, 
therefore, that its importance can hardly 
be exaggerated for “ Political and economic 
strength go hand-in-hand in Europe,” and 
“The success of the Community would 
lead to a stronger Europe in both respects,” 
and so “would contribute to both world 
peace and world prosperity.” The fact, 
therefore, that our present Government and 
the last Labour Government have both 
declared the intention to be closely asso- 
ciated with the Community is to be wel- 
comed. 

Monsieur Monnet, the chairman of the 
High Authority, hoped that British col- 
laboration would be through joint institutions 
with executive functions, and that these 
might be set up quickly. There might, for 
instance, be a joint body, planning invest- 
ment in coal and steel, but, most welcome 
of all, would be the entry of Britain into the 
common market, which would mean that 
coal and steel and steelmaking raw materials 
would be exported from this country into 
the six other countries of the Community, 
and from them into Britain, free of duty and 
free of quotas and there would be no dis- 
criminating prices. 


POSSIBILITY OF BRITISH COLLABORATION 

Regarded from the purely British point 
of view, what are the advantages and dis- 
advantages of our entry into the Community ? 
Britain exports coal to the European Con- 
tinent and imports little therefrom. The 
price of coal sold in Britain has been and is 
at present lower than European prices. 
Were she to enter the Community she would 
lose the advantage of double prices. On 
the other hand, it is more than probable, 
that this very evident advantage due to her 
disconnection will not exist for long owing 
to the quick decrease in costs and prices on 
the Continent—especially in regard to the 
German produced coal—largely consequen- 
tial upon the combination. It would appear, 
therefore, that it would in the long run be to 
Britain’s advantage to enter the Community 
in so far as coal is concerned. The position 
in respect of steel, however, is different from 
that of coal. The price of British steel is 
below that of the Continent and as The 
Times, in the article already referred to, 
said :— 

“The most difficult question for this 
country to answer is whether it would be 
prudent to enter the Common Market in 
Western Europe if it meant—as it well 
might in practice—surrendering the pre- 
ferences given to British steel in the Com- 
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monwealth and Empire markets,”’ for ‘‘ more 
than half the exports of British steel go to 
these markets,” and British steel prices 
have been lower than others. Were there, 
however, to be a wider and more general 
relaxation of trade barriers, as The Times 
justly remarks, it would help to pave the 
way to our entry into the Community, and 
without such entry, “it is more difficult to 
see how intimate relations with the Com- 
munity can be established.” 


First REPORT OF THE HIGH AUTHORITY 


The meeting of the “Common Assembly,” 
which was held at Strasbourg on January 11, 
1953, was mainly concerned with the dis- 
cussion of the general report of the “‘ High 
Authority ” which was signed by the chair- 
man, Monsieur Monnet, and his colleagues. 
According to the report, the six member 
countries produced, in 1952, 240 million 
tons of coal, more than 18,000,000 tons of 
ore and 42,000,000 tons of steel. The total 
population of the six countries was 140 
million—or about the same as that of the 
United States of America and a little less 
than the Soviet Union—in an area of 
495,000 square miles. The annual value 
of the coal and steel produced was esti- 
mated to amount to from 5000 million dollars 
to 6000 million dollars, or 15 per cent of the 
industrial production and from 5 to 6 
per cent of the total production of the six 
member countries. The coal and steel 
industries employed 1,500,000 persons, or 
one-tenth of the working population. 

Great Britain, the United States of America 
and Sweden have recognised the existence 
of the Community on a par with sovereign 
States in international affairs, the govern- 
ments of these countries having accredited 
to the High Authority a delegation of a 
diplomatic character. The first meeting of 
the joint committee, which is a medium 
for a continuous exchange of information 
between the High Authority and the British 
delegation, was on November 17, 1952. 

With regard to the estimated revenue, 
the High Authority has full financial powers 
and consequently has the right to levy 
direct contributions, as has already been 
stated, of 1 per cent of the Community’s 
revenue without the intervention of the 
national governments. This, it is esti- 
mated, will provide 50,000,000 dollars in a 
full year at the final rate of 0-9 per cent 
laid down by the High Authority. The 
first tax establishes the credit of the High 
Authority and permits of the investments 
carried out by the particular enterprises 
covering also the cost of maintaining the 
Community’s institutions. 

By the decision of the High Authority on 
December 23, 1952, the recovering of the 
tax was to begin early in 1953. Consul- 
tations were also begun with the govern- 
ments of member countries, with regard to 
the establishment of the institution of a 
common single market, the removal of 
serious discriminatory practices in the trans- 
port costs for coal, iron and steel products. 

The immediate and future prospects in 
regard to consumption, on the basis of the 
probable rate of general economic expansion 
for coal and steel have been estimated at, 
respectively, 2-5 per cent for the next ten 
years and 3 per cent until 1956. Targets 
for the next four years are to be an increase 
in coal production of from 30,000,000 to 
40,000,000 tons and an increase in steel 
production of 10,000,000 tons. 


COMMON MARKET 


Monsieur Monnet announced at the 
meeting of the High Authority, held in 
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Luxembourg on February 9th, the comp, 
into operation on the day following of ty, 
common market for coal, iron ore an 
scrap in the six member countries, to ) 
followed, in two months’ time, for steel also 

This common market meant the with, 
drawal by the governments of the countrig 
concerned of custom barriers, the repeal oj 
protectional regulations and of paymey 
restrictions, and a gradual adjustment g 
prices. So preferential transport tariff 
and special export duties could be dropped - 
but the existing distribution system wou 
remain until March 3lst. Later the oq) 
trade was to become one within the Com. 
munity, except in Belgium. Coal prices 
however, had not yet been fixed, but nego. 
tiations were to begin with mine sales organj. 
sations and governments to establish, before 
March Ist, prices for each producing dis. 
trict; then, afterwards, a compensation 
system would come into force, under which, 
levy on the lower priced Dutch and German, 
and equivalent subsidies for Belgium, woul 
make possible during the first year a re. 
equipment of Belgian mines which are 
handicapped by irregular and thin oa 
seams. The importation of expensive 
American coal by the Netherlands, it was 
decided, would be taken over by the Com. 
munity and would be equalised through 
subsidies. It was considered that all prob. 
lems concerning coal—and there were 4 
fairly large number—would be settled before 
April 10th, when the common market for 
steel would come into operation; as, 
otherwise, coal prices might affect in dif- 
ferent ways the cost of steel production. 

The Times, in a leading article, commenting 
on the results of this meeting, impressed 
upon its readers the great importance attached 
to the coming into operation of the common 
market—which it named “C. Day.” It 
stressed the facts that the six countries 
involved produced over a seventh of the 
world’s output of coal and over a sixth of 
its output of steel, and that if, as its creators 
hoped, the Community became the foundation 
of a new large free trade area, it should be a 
source of economic and political stability 
and a way to greater prosperity. 

With regard to what should be the British 
attitude towards the Community, The Times 
was quite definite : “ British policy... should 
be declared more precisely. The Govern- 
ment’s expression of good will towards the 
venture will seem empty if its detailed 
interpretation is now delayed by a policy of 
* Wait and See.’ ” 

This is true as regards the coal position, 
but how about that of steel ? The subject 
requires the very careful consideration of 
our steel experts and economists. Monsieur 
Robert Schuman (Foreign Minister of France 
from 1948 until January, 1953), in a special 
article entitled ‘‘ Britain and the European 
Partnership,” published in The Times of 
January 30th last, in which (amongst other 
matters he made reference to the Com- 
munity), stated: ‘The coal and steel 
Community is negotiating with the British 
Government a form of association which 
without placing the British economy under 
the powers of the High Authority, may 
ensure, on a contractual basis, a degree of 
co-operation which, though limited, may be 
effective and will allow for the setting up 
of common institutions—though they will 
admittedly be in no way supra-national.” 


RE-EQUIPMENT GRANT 


As announced in the Press of March 16th, f 
the Official Gazette of the Community 
published in Luxembourg fixed the scales [ 
of the Belgian coal prices which became f 
effective as from March 15th. The prices [ 
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are pit-head prices—exclusive of taxes 
and commission—sold in the common 
market of the six-member countries. As 
already stated, in two-member countries, 
the Netherlands and Germany, the cost 
price is lower than the price for the common 
market, so these mines have to pay a tax 
to a fund so as to subsidise Belgium, chiefly, 
and Italy, partly. From this fund the High 
Authority decided to grant to Belgium 675 
million in Belgian francs (equal to £4,821,428) 
for re-equipment of the Belgian mines. 


RELATIONS WITH OTHER NATIONS 


On June 22nd a meeting took place at 
Strasbourg of the Common Assembly of 
the Community and. the Consultative 
Assembly of the Council of Europe in 
accordance with a proposal made by Mon- 
sieur Monnet last January, and Lord Layton, 
Vice-President of the Consultative Assembly. 
The meeting meant, theoretically, the pre- 
sence of 171 representatives, including thirty- 
five members of both parties, forty-three 
members of the Coal and Steel Assembly 
and ninety-three members of the Council of 
Europe Assembly. 

No vote was taken at the end of 
the meeting, the main object being to 
keep the two Assemblies informed of the 
progress of the work undertaken by the 
High Authority. At the first session, at 
which Monsieur de Meuthon presided, it 
was pointed out that several non-member 
nations had accredited permanent repre- 
sentatives at Luxembourg. Monsieur Mon- 
net mentioned that Britain was the first to 
appoint a delegation to establish a close 
association with the Community—and he 
stated that the High Authority desired per- 
manent co-operation with the Council of 
Europe, the O.E.E.C., the international 
labour organisation and similar institutions. 
Mr. Alfred Robens, M.P., the leader of the 
British Labour Party delegation to the 
Council of Europe, asked for information 
on some most crucial questions, e.g. as to 
whether trade barriers would be permitted 
to arise between the Community and the 
rest of Europe ? Were Britain and the 
Community to act as partners or com- 
petitors in selling in foreign markets ? Was 
the pool the commencement of a protection 
policy 2? Would the Community use its 
great bargaining power as a buyer of iron 
ore to force other countries to take its steel ? 
And how, in such an event, would this 
affect the exports to Germany of British 
tinplate and Swedish and Austrian steel ? 
And so on. Other British representatives 
who put questions were Mr. Ronald Bell, 
M.P., and Mr. George Chetwynd, M.P. 
The former pointed out that difficulties 
might arise if, owing to sea transport being 
cheaper than transport over land, the 
Community found it cheaper to buy British 
coal than Community coal. Mr. Chetwynd 
stated that Britain, too, should be able to 
supply the Community with coke from her 
coking plant on the East Coast. 


On December 28th a_ statement was 
announced by the High Authority at Luxem- 
bourg that Monsieur Monier, the President ; 
Herr Etzel, Vice-President ; and Mr. Spier- 
renburg, a member of the High Authority, 
handed to Sir Cecil Weir, the head of the 
British delegation, a letter to the British 
Government on December 24th, which was 
an invitation to enter into negotiations to 
establish the complete form of an association 
between Britain and the community. 

The common market is now functioning 
and, besides the elimination of Customs 
duties and discriminatory regulations, trade 
between the member countries has increased 
about 20 per cent for coal. 
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Fuel Additions to C.I. Engine 
Intake Air 


BELOw are printed summaries of two papers 
presented last Friday before the Institution of 
Mechanical Engineers. The conclusions from 


each are also printed. 
INVESTIGATION 


AN _EXPERIMENTAL 
THE EFFECT OF FUEL ADDITION TO 
INTAKE AIR ON THE PERFORMANCE OF A 
COMPRESSION IGNITION ENGINE 


By W. T. Lyn, M.Sc. (Eng.), A.M.I.Mech.E.* 


Summary.—The investigation arose from a 
programme of research into the means of reduc- 
ing combustion noise and engine roughness in a 
compression-ignition engine. Information on 
preflame reactions in-spark-ignition engines from 
published literature indicates that these reactions, 
which yield active partial products of combustion 
that finally lead to the auto-ignition of the end 
gas, or “ knock,” may reduce the ignition delay 
in a compression-ignition engine and contribute 
to the smooth running of the engine. 

Preliminary tests with part of the fuel intro- 
duced with the intake air in the form of spray 
confirmed such a view. They showed how, by 
slow oxidation of the aspirated fuel, the com- 
pression pressure is increased and the ignition 
delay of the main fuel is reduced with consequent 
smoothing of the pressure diagram and elimina- 
tion of combustion noise. The effects on com- 
bustion and performance under various loads 
and speeds are presented, it being found that 
overall thermal efficiency is improved at high 
load, but made worse at low load. 

Further investigations were then carried out 
on the various factors that may have effects 
on the result of introducing fuel with the intake 
air. Among these were the types of fuel used 
fot the aspirated as well as the main charge, 
combustion chamber design, compression ratio, 
and timing of both parts of the charge. An 
analysis is made of the processes of combustion 
under such conditions and a theory advanced to 
account for the phenomena observed. It is 
concluded that the lean aspirated mixture does 
not proceed to complete combustion. The use 
of intake spray was found particularly effective 
when the main fuel was of low ignition quality. 

The technique of using the slow oxidation of 
the aspirated fuel was then applied to study the 
ignition of various hydro-carbons in a com- 
pression-ignition engine. It is shown that the 
differences in ignition delay of various fuels lie 
chiefly in the chemical part of the delay, while the 
physical part remains essentially constant in 
spite of widely different physical properties of 
the fuel. It is shown also that with the use of 
intake spray, the compression-ignition engine 
can run on any fuel irrespective of its cetane 
number and with only small differences in thermal 
efficiency. 

Finally, the effect of some additives on the 
reactions of the aspirated fuel and the ignition 
of the main fuel were studied. The results 
showed that the reactions were suppressed by 
the addition of formaldehyde and tetraethyl 
lead and slightly accelerated by nitrogen per- 
oxides. The indication was that the reaction 
is of the “ low-temperature’ mode. This is 
discussed in relation to the recently published 
works on oxidation of hydro-carbons in general 
and the reactions leading to knock in the spark- 
ignition engine. 

Conclusions—From the evidence collected 
above a general theory of the behaviour of inlet 
spray can be formulated as follows. 

When fuel is introduced with the intake air 
it undergoes slow oxidation of the chain-reaction 
type accompanied by heat release and formation 
of partially oxidised products of combustion 
during the compression stroke. The compression 
curve is raised during the later part of the stroke 
owing to heat release and increase in the number 
of molecules present, and the active partial 
products of combustion shorten the ignition 
delay of the main charge. Thus the characteristic 
rapid pressure rise of normal diesel operation 
disappears and a smooth pressure diagram is 
obtained with consequent absence of combustion 
noise. Near the end of the compression stroke 
and prior to the injection of the main fuel, the 
air-fuel mixture is approximately homogeneous. 
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The fuel-air ratio is well below the ignition limit 
and the mixture can only undergo slow oxidation, 
but cannot propagate flame. Hence the products 
of partial oxidation do not proceed to complete 
combustion except for those parts that come 
directly into the flame front of the main fuel. 
The rest of them leave the engine with the exhaust 
gases and this wastage contributes to the loss 
of thermal efficiency. The loss is the greater 
under part load conditions when the duration 
of flame of the main injection is shorter and 
possibly the region of the combustion chamber 
traversed by the flame is smaller. On the other 
hand, the slow oxidation of the inlet spray 
** sensitises ” the air and the period of combustion 
of the main charge is somewhat reduced with 
consequent improved combustion. The result 
of these two opposing factors is such that with 
the use of inlet spray the overall thermal efficiency 
is impaired at light load, but improved at high 
load. 

There are several possibilities of practical 
applications arising from the scheme of introduc- 
ing fuel into the intake air. First of all, the most 
interesting aspect is perhaps the finding that any 
fuel, irrespective of its ignition quality, can be 
operated successfully in a compression-ignition 
engine without suffering from high maximum 
pressure and rough running, when a small 
quantity of high ignition quality fuel is used as 
intake spray. In times of emergency, when the 
conservation of good quality fuel is essential 
such a scheme may prove very useful. Secondly, 
it provides a means of suppressing combustion 
noise and engine roughness. Unfortunately, 
combustion noise is most noticeable under light 
load condition which, as was shown previously, 
imposes a penalty on fuel consumption. Finally, 
the scheme offers a way of increasing the output 
of the engine for a given allowable exhaust 
condition with an accompanying increase in 
thermal efficiency. Indeed, since these experi- 
ments were made, the actual application of 
spraying fuel into the intake to boost up the 
output of a transport type of diesel engine has 
been reported recently (McLaughlin and others, 
1951). 

On the more fundamental side, the investiga- 
tion produced some correlation between ignition 
in compression-ignition engine, knock in spark- 
ignition engine, and the slow combustion and 
cool flame phenomena under steady flow condi- 
tions. The technique of using inlet spray was 
shown to offer new scope for studying combustion 
in compression-ignition engines. For instance, 
further study of the slow oxidation of the intake 
spray by absorption spectroscopy may help to 
clarify the mechanism of ignition of various 
hydro-carbons, particularly the part played by 
free radicals. The reduction in the luminosity 
period when intake spray is applied, may prove 
to be another way of studying the mechanism 
of carbon formation. By constant cross reference 
between the results from combustion work 
carried out in the more controllable steady flow 
condition and those obtained from engine experi- 
ments the knowledge of hydro-carbon oxidation 
may be extended. 


THE EFFECT OF AUXILIARY FUELS ON THE 
SMOKE-LIMITED POWER OUTPUT OF 
DIESEL ENGINES 


By L. D. Derry, A.M.I.Mech.E.,* E. M. Dopps, 
M.A., D.Sc., M.I.Mech.E.,{ E. B. Evans, Ph.D., 
M.Sc.,t and D. Roy e, B.Sc. (Eng).§ 

Summary.—It is well known that one of the 
factors limiting the power output from diesel 
engines is the tendency to produce exhaust 
smoke. In consequence only some 65 to 70 per 
cent of the available air can be burnt. By reduc- 
ing the full-load quantity of diesel fuel injected 
and aspirating a volatile fuel, such as gasolene, 
into the intake air, power outputs of 20 per cent 
or more above the maximum rated load can be 
obtained without producing more smoke than 
when the engine is operated at full load under 
normal conditions. About 80 per cent of the 
available air can then be utilised. 

The effect of octane number of the auxiliary 
fuel is important, maximum smoke-limited 
powers being obtained with the higher octane 
number fuels, while with fuels of low octane 

* Deceased. Formerly head of Lubricants Section, Research 
Laboratory, Esso Development Company, Ltd. 

+ Technical Sales Department, Esso Petroleum Company, Ltd. 


t Chief chemist, Esso Development Company, Ltd. 
§ Research engineer, Esso Development Company, Ltd. 
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number, power increase may be limited by the 
occurrence of knocking when the air-fuel ratio 
is too low. By limiting the power on diesel fuel 
alone to about 80 per cent of the normal 
maximum and aspirating gasolene into the intake, 
it is possible to obtain a power increase of about 
12 per cent at all speeds between that of 
maximum torque and maximum power without 
ncreased smoking or the occurrence of knock. 

Owing to improved economy, the fuel cost per 
brake horsepower per hour using gasolene 
aspiration, is not increased. Modifications 
required to the engine are slight and the fuels 
required to operate are readily obtainable ; even 
if the auxiliary fuel should run out no damage 
would be done to the engine. 


Conclusions.—The results of the work described 
on a six-cylinder diesel engine demonstrate 
that substantial advantages can be gained by 
reducing the full load quantity of diesel fuel 
injected and aspirating into the engine a weak 
mixture of air and a vaporised fuel. In this way 
either an increase in power at any given speed 
may be obtained from the engine without increas- 
ing the exhaust smoke density above that per- 
missible for the engine operating under standard 
conditions or, alternatively, for the same power 
output, the smoke level may be substantially 
reduced. Considerably better utilisation of the 
available air is obtained by this preliminary 
mixing of the volatile fuel before injection of the 
main diesel fuel charge. For example, using 75 
per cent of the normal maximum diesel fuel 
input and employing gasolene aspiration up to 
the limit imposed by the normally accepted 
smoke limit, a power increase of just over 20 per 
cent is obtained with an air utilisation of about 
80 per cent as against, say, 68 per cent for normal 
operation. There is also an increased overall 
efficiency of the engine of about 4 per cent. 
Used in this way gasolene can be burnt at a 
compression ratio of, say, 16 to 1, which is very 
much in excess of the compression ratio normally 
permissible for an ordinary grade of gasolene. 
The degree of improvement of performance 
obtainable is dependent on the engine considered 
and its conditions of operation. Qualitative 
experiments have, however, indicated that other 
engines will show appreciable improvements in 
performance when a volatile fuel is aspirated 
into the air intake, although the more quantitative 
examination has only been carried out on one 
engine. 

In order to obtain the improvement described 
it is necessary that the auxiliary fuel should be 
completely vaporised in the engine cylinder. 
For heavier fuels such as kerosene and normal 
diesel fuel it is necessary to fit a vaporiser to 
ensure this. Raising the temperature of the inlet 
air reduces the volumetric efficiency and there is 
also the probability of some condensation of fuel 
droplets on the cylinder walls. In consequence, 
although some advantage in performance can 
be obtained by the introduction of kerosene or 
diesel fuel into the air intake, these advantages 
are not great either as regards power output or 
economy, and the use of an easily volatilised 
fuel is essential for good results. 

The effect of the ignition quality of the auxiliary 
fuel appears to be of some importance. Maximum 
smoke-limited powers are obtained with the 
higher octane (lower cetane) number fuels, but 
the reason for this is not entirely clear. It may 
be that the high cetane number auxiliary fuels 
ignite somewhat too early, hence initiating the 
combustion of the main diesel charge before 
this has had time to mix to the maximum extent 
with the air in the combustion chamber. Increase 
in smoke-limited power is limited, on the engine 
used, and particularly with the lower octane 
number fuels, by the occurrence of knocking 
when the air/fuel ratio is lower than, say, 50 to 1 
at high speeds or 65 to 1 at low speeds. 

In the case of engines operating at a constant, 
fairly high speed, maximum gains in power would 
be obtained by aspirating the auxiliary fuel at 
powers above about 75 per cent of the standard 
diesel engine power. In the case of the auto- 
motive diesel engine, while it would be an 
advantage to have a high maximum speed 
output, it would be an even greater advantage 
to increase the maximum torque. When aspirat- 
ing ordinary motor gasolene from the 75 per 
cent normal full power point, the gain in power 
at maximum torque is only 5-5 per cent compared 
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with 20-5 per cent at maximum speed; the 
power at maximum torque being limited by 
combustion knock, and the knock becoming 
noticeable at air/gasolene ratios less than about 
65 to 1. By interpolation of the results obtained 
with the maximum power limited at different 
settings of the diesel fuel stop, it is estimated 
that by limiting the power on diesel fuel alone 
to about 85 per cent of the normal maximum, 
it would be possible to obtain a power increase 
of about 12 per cent, without combustion knock 
or increased smoking, at all speeds between that 
of maximum torque and maximum power. 
It is thought that increases of this type might be 
sufficiently attractive to encourage automotive 
engine manufacturers to adopt a bi-fuel system. 

There are objections to bi-fuel systems, the 
main one being that of having to handle two 
fuels, but in the case under consideration both 
fuels would be readily available and if the 
auxiliary fuel system did run dry, no damage 
would be done to the engine. The modifications 
required to the engine system are very slight 
and the cost of installing these should not be 
great. The advantages to be gained in extra 
power and economy, coupled with reduction of 
exhaust smoke, might well make such an adaption 
attractive, particularly as the fuel costs per brake 
horsepower per hour of the two systems are 
almost identical. 





American Engineering News 


( By Our American Correspondent ) 


Settlement of an Important Patent Infringe- 
ment Case 


In the settlement of one of the most 
important of recent American patent infringe- 
ment claims, the payment of 300,000 dollars 
as a compensation for partial revocation of a 
patent granted to seven atomic scientists in 
1940, and for infringing use by the U.S. Atomic 
Energy Commission and the Manhattan Engi- 
neer District, was recently approved by the 
A.E.C. and its Patent Compensation Board. 
The patent involved, which has now been 
assigned to the U.S. Government, is entitled 
“Process for the Production of Radioactive 
Substances,” and was granted on the basis of 
work by the seven scientists in Rome prior to 
1934. One of the group was Enrico Fermi, 
who played a leading part in the development 
of atomic energy in the United States during 
the last war. It is of interest to note that Bruno 
Pontecorvo, who disappeared in September, 
1950, after flying to Finland from England, 
and is believed to be in the Soviet Union, also 
was in the group. Pontecorvo originally held 
an eighth interest in the patent, but he assigned 
half of his interest to Eugene Ghiron-Fubini, 
of Glen Head, Long Island, New York, in 
October, 1942. The other scientists who had 
an interest in the patent are Edoardo Amaldi, 
Istituto fisico della Universita, Rome ; Oscar 
d’Agostino, Istituto di Sanita Pubblica, Rome ; 
Franco Rasetti, Johns Hopkins University, 
Baltimore, Maryland ; Emilio Segre, Berkeley, 
California, and Guilio Cesare Trabacchi, Isti- 
tuto di Sanita Pubblica, Rome. Each of them, 
as well as Fermi, held an eighth interest. G. M. 
Giannini and Co., Incorporated, of Pasadena, 
California, the assignee and legal owner of the 
patent, also held an eighth interest. 

The discovery involved in the patent was that 
radioactive isotopes of a number of elements 
can be produced by exposing the elements to 
neutrons which have been slowed down by 
passage through a moderating material. This 
principle is one of the fundamentals on which 
the current American atomic energy programme 
is based. The patent, which was granted in 
1940, was partially revoked under the provisions 
of Sections 11 (a) (2) and 11 (6) of the U.S. 
Atomic Energy Act of 1946. These sections 
revoke any patent to the extent that the invention 
or discovery involved is used in the production 
of fissionable material or in the utilisation of 
fissionable material or atomic energy for a 
military weapon, or in research or development 
activities in these fields. The Act provides that 
** just compensation” shall be made for such 
revocation. The settlement stipulation and 


Jan. 15, 1954 


agreement which has been entered into between 
the A.E.C. and the Giannini Company includeg 
the settlement of all claims, including that of 
infringement, and provided for an assignmen; 
to all right, title and interest in and to the 
patent to the U.S. Government, as represented 
by the Commission. In 1948, the Gianninj 
Company made an application before the 
Patent Compensation Board of the A.E.C, fo, 
1,900,000 dollars as just compensation and 
reasonable royalty for the partial revocation 
of the patent. Another application for 2,100,009 
dollars was filed in July, 1952. The company 
also had filed an action in the U.S. Court of 
Claims for 10,000,000 dollars, which was with. 
drawn before the settlement. 


The Baytown Tunnel in Texas 


With the recent opening of the Baytown 
vehicular tunnel under the Houston Ship Chan. 
nel between Baytown and LaPorte, an important 
traffic improvement has been obtained in the 
growing area between Houston, Texas, and the 
Gulf Coast. The tunnel proper is 3009ft in 
length from portal to portal and has 551ft long 
open approaches at each end. The overall 
length of the scheme, including the approaches, 
is 7 miles. The roadway through the tunnel 
measures 22ft from kerb to kerb, with a minimum 
vertical clearance of 14ft at the kerb line. The 
exit lanes widen from 11ft to 23ft beyond the 
portals to provide a second line of traffic for 
slow-moving vehicles. 

The 4in thick steel tunnel tube is 35ft in dia- 
meter and acts as a mould for the 3ft of concrete 
which constitutes the principal structural material 
as well as the tunnel lining. The steel tube 
sections were fabricated at Orange, Texas, 
towed to the site, sunk into place in a dredged 
trench, and then finished. Six of the nine tube 
sections are 300ft long and the three central 
sections, each having been constructed to fit the 
alignment curve, are 252ft in length. The bottom 
of the tunnel is 89ft below water at mean tide. 
The sections were sunk end to end, bolted together 
and made watertight with the application of 
concrete. 

A six-storey building housing the controls is 
situated on the Baytown side. Three of the 
stories are below ground and three above, the 
latter housing the ventilation plant, pumping 
system and other operating devices. Large 
blowers are providing proper ventilation and 
are capable of completely changing the air every 
two minutes. A carbon monoxide detector in 
the tube warns the control tower if the air becomes 
impure. 

The illumination in the Baytown Tunnel 
is claimed to be unusually high: a 
twin band of fluorescent tubes running along 
the centre of the arch roof gives Sft-candles 
of illumination at the roadway level. The tran- 
sition from daylight to the interior lighting is 
aided by four additional rows of high-intensity 
fluorescent lights in the first 300ft at each end, 
giving a maximum illumination of 30ft-candles. 
These lights can be switched on in pairs to 
provide daytime, twilight and night-time entrance 
illumination, as required. The tunnel, which 
took almost four years to complete, is replacing 
the Morgan’s Point ferry at this crossing, which 
carried eighteen cars per trip and operated 
sixteen hours a day. In general design and 
construction the tunnel is similar in principle 
to the Elizabeth River tunnel at Portsmouth, 
Virginia, which was described in THE ENGINEER 
of January 30, 1953. 


The U.S. National Metal Congress and 
Exposition 


The thirty-fifth National Metal Con- 
gress and Exposition was held in Cleveland, 
Ohio, from October 19th to 23rd. As in previous 
years, it was sponsored by the American Society 
for Metals, the American Welding Society, the 
Institute of Metals Division of the American 
Institute of Mining and Metallurgical Engineers, 
and the Society for Non-Destructive Testing. 
‘Metals Market Place of the World” was 
indeed an appropriate theme to choose for this 
year’s “‘ Metal Show,” as, being held in Cleveland, 
it was situated in the very heart of one of the 
most important industrial areas of America. 
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Industrial and Labour Notes 


Employment and Unemployment 


During the month of November last, the work- 
ing population of Great Britain increased by 
17,000 to a total of 23,524,000 (15,926,000 men 
and 7,598,000 women). Of that total, the 
number in civil employment was 22,349,000, 
which was 15,000 more than at the end of 
October. The number of men in civil employ- 
ment in November declined by 8000 to 14,887,000, 
but there was an addition of 23,000 to the 
number of women employed, bringing the total 
to 7,462,000. 

Employment in the basic industries in 
November fell by about 36,000, which, the 
Ministry says, was accounted for mainly by 
further seasonal decreases in agriculture and 
transport. There was a decline of 1000 in mining 
manpower, the number of wage earners on colliery 
books at the end of November being 709,000. 
In the manufacturing industries, there was an 
addition of 27,000 to the number employed, 
bringing the total to 8,932,000. The biggest 
increase, of 9000, occurred in the manufacturing 
group classified as “ engineering, metal goods 
and precision instruments,” the number of 
people at work in this group at the end of 
November being 2,577,000, compared with 
2,565,000 a year earlier. In ‘ other industries 
and services,’ the principal changes in November 
were a drop of 2000 in the number employed in 
building and contracting, a drop of 12,000 in 
the number engaged in “ professional, financial 
and miscellaneous services,” and a _ seasonal 
increase Of 39,000 in the number employed by 
the distributive trades. 

The latest unemployment figures published by 
the Ministry of Labour show the position on 
December 7th, when 321,793 people were regis- 
tered as out of work, compared with 322,795 on 
November 16th. The December figure included 
11,930 who were described as “ temporarily 
stopped.”” The Ministry says also that, in the 
week ended November 28th last, about 30,000 
operatives in manufacturing establishments were 
reported to be on short time, each losing eleven 
hours on the average, and about 1,505,000 were 
working an average of eight hours’ overtime. 


Coal Production 


On Wednesday of last week, the chairman of 
the National Coal Board, Sir Hubert Houlds- 
worth, commented on last year’s coal production 
figures. The total output of coal in the fifty-two 
weeks of 1953 was 223,520,000 tons, which was 
1,270,000 tons less than the amount gained in 
1952. Output from the deep mines was 
211,820,000 tons, or 86,000 tons lower than in 
1952, and from opencast workings 11,700,000 
tons, or 41,000 tons less than in the preceding 
year. The estimated loss of deep-mined output 
last year through holidays was 14,600,000 tons, 
of which, Sir Hubert said, 4,300,000 tons was 
accounted for by the second week’s paid holiday. 
The Coronation holiday accounted for 850,000 
tons, and poor attendance at the mines on the 
day following the Coronation resulted in a loss 
of about 300,000 tons. In three divisions of the 
Coal Board, however—the East Midlands, 
Northern, and North-Western—the tonnage 
lost through holidays was made up and each of 
them showed an output at the end of the year 
which was in excess of 1952. 

Sir Hubert went on to say that overall pro- 
ductivity had returned to the 1951 figure of 
1:21 tons a manshift, but output per manshift 
at the coalface was, at 3-143 tons, below last 
year’s figure. Attendance was poorer over the 
whole of 1953 than in most years since the war, 
but after the second week’s holiday had been 
taken, the general level improved considerably. 
In the second half of last year absenteeism overall 
was 11-2 per cent, compared with 11-6 per cent 
in the second half of 1952. Overall productivity 
last year increased, although not so much as had 
been hoped. The increase, Sir Hubert added, 
was brought about by a better use of manpower. 
The proportion of the coal industry’s labour 
force employed at the face in 1953 was 41-8 per 


cent. During last year, the weekly average 
number of faceworkers was 300,000, which was 
6000 above the 1952 average, and the total num- 
ber on colliery books averaged 717,000 a week, 
compared with 716,000 in 1952. By the end of 
last year, however, total manpower at the mines 
had fallen to about 710,000, and, Sir Hubert 
stated, the increasing manpower difficulties 
which the Board encountered were largely due 
to a tightening of the labour market as a result 
of the recovery in industries which had suffered 
some setback in 1952. But there were no large 
stoppages of work in the mines last year, and the 
amount of coal lost through disputes, estimated 
at 940,000 tons, was substantially below the 
1952 figure. 

Inland coal consumption, Sir Hubert con- 
tinued, last year amounted to 207,500,000 tons 
and the quantity taken up for exports and 
bunkers was 16,500,000 tons. This latter figure, 
Sir Hubert observed, was 1,500,000 tons in 
advance of 1952, and, whilst it was encouraging, 
more could have been sold. Distributed stocks 
of coal at the end of December, 1953, amounted 
to 18,500,000 tons, or nearly 2,000,000 tons more 
than at the end of 1952. 


Careers in the Coal-Mining Industry 


The annual conference of the Public Schools 
Appointments Bureau was held in London on 
Friday last, and was addressed by Mr. E. H. 
Browne, the National Coal Board’s director- 
general of production. Mr. Browne told the 
conference that mining engineering as a career 
offered many opportunities. He said that in 
coal mining to-day there was a partial vacuum, 
and those who got in during the next five years 
would be drawn towards the top. 

In its renaissance, Mr. Browne added, the 
coal-mining industry presented unique oppor- 
tunities for advancement. He went on to explain 
that the Coal Board gave every help and 
encouragement to young men to grasp those 
opportunities. Each year, the Board offered 
100 university scholarships in engineering 
subjects, which were, in value, broadly on a par 
with State scholarships, but were not subject to 
a parental means test. Boys who joined the 
industry, straight from school, Mr. Browne 
said, were given every help to continue their 
education. They could get a day off a week, 
with pay, to attend a technical college, and they 
were also encouraged to attend in the evenings. 
Boys for whom the university route was appro- 
priate might take courses which would qualify 
them to apply for scholarships, and boys who 
did not wish to go to a university could take 
a succession of graduated part-time courses 
leading to the technical and statutory qualifica- 
tions required in management and the engineering 
services. When they had completed their studies, 
by whichever route, they were ready to be intro- 
duced systematically, as directed practical 
trainees, to the problems of management. 


Electrical Contracting Industry’s Dispute 


Towards the end of last August, the Electrical 
Trades Union staged a series of “ guerilla” 
strikes, in different parts of the country, of men 
employed in the electrical contracting industry. 
These strikes, it was then stated, were a protest 
at the delay in settling a wage claim which had 
been put to the National Federated Electrical 
Association. After officials of the Ministry of 
Labour had had talks with representatives of 
the union and the employers’ association, both 
parties consented to a meeting of their National 
Joint Industrial Council. At that meeting, 
however, no agreement could be reached, and 
early in September the Minister of Labour set 
up a court of inquiry into the dispute. 

When the court of inquiry issued its report a 
few weeks later, it remarked on “ unfortunate 
errors of judgment and of conduct on both 
sides.” The report urged that, if no agreement 
could be found either upon a basis for the 
calculation of wages or for a determination of 
wage rates, the matter should be referred to 


arbitration by the voluntary action of the parties. 
Within the last fortnight, the dispute has flared 
up again, although the details of the union’s 
claim are by no means clear. An offer of an 
increase of 14d. an hour which the employers 
made last week was not acceptable, and there 
has been no success in bringing the matter in 
dispute to arbitration. Meanwhile, the Electrical 
Trades Union has stated that it has plans for a 
further series of “ guerilla” strikes and for a 
nation-wide one-day stoppage of work on 
January 18th. In reply, the National Federated 
Electrical Association announced that, where 
the strike threats materialised, “‘ for every day 
on which an operative takes strike action no 
work will be available to him for a further 
day.”” On Tuesday last, however, the Director 
of the Association said that no counter-action 
would be taken yet against the strikers because 
of the hardship suffered by the men who had 
been ordered to stop work by the union. 


Employment of Young Workers 


This week, the National Youth Employment 
Council has published a report which surveys 
its work in the period 1950 to 1953. The Council, 
of which Lord Piercy was the chairman during 
the three-year period covered by the report, was 
set up in accordance with the provisions of the 
Employment and Training Act, 1948. 

Dealing with the employment situation in its 
relation to youth, the report says that the shortage 
of young workers is not one of numbers only, 
and attention is drawn to the difficulty experi- 
enced by employers in obtaining recruits of the 
quality considered necessary. Since the end of 
the war, the report observes, both sides of 
industry have devoted much attention to the 
training of young workers. Most industries 
have reviewed their arrangements for apprentice- 
ship and training to take account of the changed 
employment situation and revised educational 
arrangements, and have adopted new agreed 
schemes of apprenticeship and training. There 
are now, the report adds, few important industries 
without schemes of training agreed or under 
discussion. 

In its recommendations for the future, however, 
the Council stresses that further action is still 
needed to achieve full local implementation of 
the national apprenticeship and training schemes 
which many industries have adopted. The 
Council takes the view that the present man- 
power situation and post-war industrial and 
educational developments suggest that certain 
provisions in some of the schemes should be 
reviewed. While in normal circumstances, the 
report says, frequent amendments are undesir- 
able, it would be unfortunate if the adoption 
of national apprenticeship and training schemes 
resulted in undue rigidity in the arrangements 
for industrial training. 


European Steel Production 


The United Nations Economic Commission 
for Europe has estimated that crude steel pro- 
duction in Europe (excluding the U.S.S.R.) 
reached about 75,000,000 metric tons last year, 
and was therefore a little above the output in 1952. 
The Commission says that the drop in output 
of the main producers among the European 
Coal and Steel Community countries, which 
originated during the second quarte~ of last year, 
has been more than compensated for by record 
production elsewhere, notably in the United 
Kingdom and Czechoslovakia. Estimates pre- 
pared by the Commission suggest that in the 
U.S.S.R. crude steel production in 1953 amounted 
to about 38,000,000 metric tons, or about 10 per 
cent higher than in 1952, and that in the U.S.A. 
a record production of about 102 million tons was 
achieved last year. It is thought that Japanese 
steel production in 1953 may have totalled 
7,600,000 tons, an increase of 9 per cent over 
1952. The Commission has also prepared 
some statistics on foreign trade in steel last 
year. 
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Notes and Memoranda 


Air and Water 


RETIREMENT OF Mr. MAXWELL BALLARD.—We are 
informed that Mr. Maxwell Ballard, who was joint 
patentee with the late Sir Amos Ayre, of the Arch system 
of ship construction, has retired from the service of Swan, 
Hunter and Wigham Richardson, Ltd. 


RoyaL LAUNCH OF O1L TANKER.—We are informed 
that H.R.H. The Duchess of Kent has accepted an 
invitation to perform the naming ceremony of the 33,000- 
ton oil tanker “* World Harmony,”’ which is building at 
the Naval Yard, Newcastle upon Tyne, of Vickers- 
Armstrongs, Ltd., for Mr. Starros-S. Niarchos, and 
will be launched on February 16th. 


LINERS TO BE BROKEN Up.—The Peninsular and 
Oriental Steam Navigation Company has announced 
that the liners “* Mooltan”’ and “* Maloja,” which have 
been engaged in the er Australian service since 
the end of the war, are to be broken up. Both ships have 
a gross tonnage of 21,030 tons, a speed of 16 knots, and 
= built and engined in 1923 by Harland and Wolff, 

td. 


Or POLLUTION INVESTIGATION.—Arrangements have 
now been completed by the National Institute of Ocean- 
—— and R.A.F. Coastal Command for the dropping 
of plastic drift envelo in the Atlantic Ocean to the 
West of the British Isles for the purpose of discovering 
seasonal changes in the speed and direction of ocean 
currents. The first dropping flight will be made on 
January 20th and further flights will be made during 
the spring, summer and autumn. The Sores track 
of the first flight will extend in a semi-circle from the 
centre of the Bay of Biscay to halfway between the 
North of Scotland and Iceland and over the 2100-mile 
track one envelope will be dropped for every mile flown. 
In addition to the above, arrangements have-been made 
with the Meteorological Office and the Netherlands 
Weathership Commission for the Ocean Weather Ships 
at stations ““India’’ and “* Juliett’’ to drop a plastic 
envelope at noon each day during 1954. 


Miscellanea 


INSTITUTION OF MINING ENGINEERS.—The council of 
the Institution of Mining Engineers has announced that 
H The Duke of Edinburgh, K.G., has graciously 
consented to accept honorary membership of the 
Institution. 


New YEAR Honours.—We regret that in the list of 
New Year Honours, printed in last week's issue, we failed 
to include the name of Dr. James McFadyen McNeill, 
F.R.S., who becomes a K.C.V.O. Dr. McNeill is the 
managing director of John Brown and Co., Ltd., 
Clydebank. 


LECTURES ON ELASTO-PLASTIC STRUCTURAL DESIGN 
AT Leeps.—A course of six evening lectures, starting on 
Monday, January 18th, is to be held at Leeds University, 
with the object of acquainting structural engineers with 
the collapse method of design. Particular emphasis will 
be given to the design of continuous beams and 0 agp 
portal frames, for which the method is already well 
established. The course will be directed by Professor 
Evans, and the lecturer will be Mr. E. Lightfoot. Further 
particulars may be obtained from the secretary, Depart- 
ment of Adult Education and Extra-Mural Studies, the 
University, Leeds, 2. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS.— 
Approval has been given by Her Majesty’s Privy Council 
to the terms of an agreement made between the councils 
of the Royal Institution of Chartered Surveyors and the 
Institute of Mining Surveyors by which the two societies 
amalgamated on mber 31st. Henceforward all 
mining surveyors aspiring to the highest professional 
qualification will be required to pass the examinations 
of the Royal Institution of Chartered Surveyors. Thus 
it is confidently expected that the amalgamation will 
give an impetus to mining surveying generally and 
enhance the standard of practice in a complex field. 


PARSONS MEMORIAL LEcTURE.—The Parsons Memorial 
Lecture was delivered this year by Mr. H. Leyburn 
at the Institution of Electrical Engineers on Thursday, 
January 7th. Mr. Leyburn’s lucid exposition of “* Con- 
tinuity of Electricity Supply ’’ showed how the principles 
and practice of system protection have been developed 
to meet the needs, first of simple radial systems, secondly, 
ring mains, and, finally, of interconnected networks as 
exemplified in different ways by the British grid and 
by the Swedish transmission system. He discussed the 
scope and limitations of balanced protection, phase 
comparison protection and distance protection and 
showed the influence of system stability on the effective- 
ness of methods of protection. 


NANTGARW COKE-OVEN PLANT.—In September, 1951, 
a coke-oven and by-products plant was opened by the 
National Coal Board at Nantgarw, in the South Wales 
coalfield, and forty-eight ovens were then brought into 
operation. Last week, the South Western Division of the 
Board announced that a further battery of twenty-four 
coke ovens was to be constructed at Nant; . With 
this addition, it was stated, 550,000 tons of eoal would 
be carbonised annually in the plant. At the same time, 
some other developments were announced. They were 
the construction of a second plant, at a cost of over 
£2,000,000, to double the production of “‘ Phurnacite ”’ 
carbonised ovoids at Abercwmboi, near Aberaman, and 
the extension of the Coal Board’s tar distillation plant 
near Caerphilly. 


PURCHASE OF ALUMINIUM ROLLING MILLs.—Two sheet 
aluminium — mills in Wales have been purchased 
by the Hawker Siddeley Group. They are the Wern 
Works at Briton Ferry and the Byass Works at Port 
Talbot, both of which were ape! owned by Richard 
Thomas and Baldwins, Ltd. The mills are to be operated 
by High Duty Alloys, Ltd., a member firm of the Hawker 
Siddeley Group. 


NortH OF SCOTLAND HybDRO-ELECTRIC BOARD.— 
The North of Scotland Hydro-Electric Board has 
announced the retirement, in May next, of Mr. J. J. 
Cargill, its chief electrical and mechanical engineer. 
Mr. Cargill has agreed, at the Board’s request, to con- 
tinue to give his services in connection with the peat 
development scheme and windpower, and to act in an 
advisory capacity on other matters. Mr. C. L. C. Allan 
has been appointed to the post of chief electrical and 
mechanical engineer from the date of Mr. Cargill’s 
retirement. 


MAUuDSLAY SCHOLARSHIPS.—The Maudslay Society 
has announced that no Maudslay scholarship is to be 
awarded for 1953. The selection of scholars is made by a 
joint committee of the Society and the Junior Institution 
of Engineers, and it was this committee’s unanimous 
decision that none of the applicants attained a sufficiently 
high standard. The scholarships were established to 
perpetuate the name of Henry Maudslay and of the 
engineering firm which he founded, and they are offered 
to young engineers for the purpose of assisting them in 
their technical education and practical training. It is 
stated that discussions are to be held to determine what 
changes may be necessary in the rules of the award so 
as once again to attract young engineers of satisfactorily 
high quality and promise. 


Personal and Business 


Dr. R. D. A. Crafter has been appointed education 
officer of the Institute of the Motor Industry. 

Tuos. FIRTH AND JOHN Brown, Ltd., states that its 
Cardiff office is now at 46, Park Place, Cardiff. 

Masor-GeNneraAL R. F. Betcuem, C.B., has joined 
Tube Investments, Ltd., as a member of the chairman’s 
personal staff. 

W. ano T. Avery, Ltd., Soho Foundry, Birmingham, 
announces the appointment of Mr. L. Harrop as foundry 
sales manager. 

Dr. C. M. Biow, F.R.I.C., has been appointed tech- 
nical director of Precision Rubbers, Ltd., Bagworth, 
Leicestershire. 

Mr..C. J. BucKey has been appointed chief engineer 
of the Dublin Port and Docks Board, in succession to 
the late Mr. F. W. Bond. 

AUTO-KLEAN STRAINERS, Ltd., Lascar House, Houns- 
low, states that Mr. R. A. Keymer, works manager, has 
been appointed a director. 

Mr. H. FAuLKNER, M.I.E.E., has been appointed 
director of the Telecommunication Engineering and 
Manufacturing Association. 

Mr. E. D. MaGuire has been appointed chairman of 
Davidson and Co., Ltd., Belfast, consequent upon the 
retirement of Mr. A. A. Agar. 

Mr. P. Tattow has been appointed sales manager 
(general engineering department) of Air Control Installa- 
tions, Ltd., Ruislip, Middlesex. 

THE OWEN ORGANISATION announces that it has 
acquired the business of Charles Clark and Son, Ltd., 
Wolverhampton and Shrewsbury. 

Mr. R. R. Britton, Memorial Road, Hanham, 
Bristol, has been appointed West Country agent for 
Steele and Cowlishaw, Ltd., Stoke-on-Trent. 


Mr. R. G. H. SALMON has retired from the board of 
Expandite, Ltd., Chase Road, London, N.W.10. Mr. 
F. S. Wedlake has been appointed a director. 

Mr. F. H. KEENLYysIDE is to succeed Mr. S. Barr, who 
retires on February 26th, as general manager of the 
Union-Castle Mail Steamship Company, Ltd. 

HEAD, WRIGHTSON AND Co., Ltd., Thornaby-on-Tees, 
has opened a branch office at 7, The Side, Newcastle 
upon Tyne, under the control of Mr. F. C. Wake. 

THe BrITIsH BROADCASTING CORPORATION announces 
the appointment of Mr. A. I. Bray, A.C.G.I., as engineer- 
in-charge, television outside broadcasts (London). 

Tue Darwins Group, Tinsley, Sheffield, 9, has 
—— the share capital of the Sheffield Forge and 
Rolling Mills Company, Ltd., Millsands, Sheffield, 3. 

NewMaN Inpustries, Ltd., Yate, Bristol, announces 
the appointment to its board of directors of Mr. G 
Redfern, chief engineer, and Mr. Charles Bush, secretary. 

Homan Brotuers, Ltd., is transferring its London 
office, on February 6th, from Broad Street House, to 44, 
Brook Street, W.1 (telephone, Hyde Park 9444 ; tele- 
grams, Airdrill, London). 

Mr. S. F. Wise, formerly purchasing and material 
control manager of Baker Perkins, Ltd., has been 
appointed secretary and a director of M. Clayton and 
Son, Ltd., Bradford, Yorks. 

LANCASHIRE DYNAMO ELECTRONIC Propucts, Ltd., 
Rugeley, Staffs, announces the appointment to its board 
of directors of Mr. R. J. F. Howard, chief engineer, and 
Mr. S. Burr, works manager. 

Tue Exvectric CONSTRUCTION COMPANY, Ltd., an- 
nounces the retirement from the board of Mr. W. M. 
Furniss. Mr. Furniss, who is eighty-three, has been in 
the company’s service for over fifty years. 


Mr. P. H. Marnprize, lecturer in charge of the Motor 
engineering department at Gravesend Technica! Colle 
is taking up a three-year appointment as Principal of the 
Bhavsinhji Polytechnic Institute, Bhavnagar, India, 

Mr. Harry Coomas has retired from the board of 
Beldam Asbestos Company, Ltd., Hounslow, after 
fifty-seven years in the company’s service. Mr. A, ¢ 
Bywater, sales manager, has been appointed a director, 

SAML. DENISON AND Son, Ltd., Leeds, has opened q 
Midlands office at White House, 111, New Strcet, Bir. 
mingham, 2 (telephone, Midlands 3931;  tclegrams 
Weigh, Birmingham). Mr. B. A. Lewis has been 
appointed Midlands manager. 


Hopkinsons, Ltd., Huddersfield, announces the 
retirement of Mr. J. Beaumont, its entire in the 
north and west Lancashire areas. e has completed 
nearly sixty-two years in the company’s service. Mr, 
Beaumont’s successor is Mr. G. Stevenson. 


Mr. Rosert A. HALL has relinquished his position as 
technical adviser (civil) to the Fairey Aviation Company, 
Ltd., to take up independent engineering consulting 
work in the automobile, aviation and associated indus. 
tries. His address is Grand Buildings, Trafalgar Square, 
London, W.C.2. 

Mk. F. D. LANGLEY has been appointed sales manager 
and Mr. W. L. Beckett, London area sales manager, 9 
the National Gas and Oil page Company, Ltd. with 
offices at Duke’s Court, 32, Duke Street, London. S.W.}, 
Mr. mf has also been appointed a director of 
National Oil Engines (Export), Ltd. 

Mr. PatricK JOHNSON, who recently resigned from 
Power Jets (Research and Development), Ltd., to extend 
his consulting work, has been appointed to develop the 
European interests of Solar Aircraft Company, San 
Diego, U.S.A. His present address is 46, Well Walk, 
London, N.W.3 (telephone, Hampstead 1664). 

RaGostne Oit Company, Ltd., has formed a fully 
owned subsidiary entitled Rocol, Ltd., to produce some 
of its more specialised lubricants. The new com- 
pany operates from Ibex House, Minories, London, 
E.C.3 (telephone, Royal 4372), and from Minerva 
bb rhe Woodlesford, Near Leeds (telephone, Rothwell 

Baketite, Ltd., announces the following executive 
staff changes :—Mr. A. Lloyd, general works manager ; 

r. G. J. Taylor, manager of the thermosetting division ; 
Mr. P. Smith, sales manager, thermosetting division ; 
Mr. C. E. Tofts, sales manager, laminated materials ; 
Mr. R. Hulse, works manager at Tyseley, and Mr. A. 
Tonks, manager of moulding material production at 
Tyseley. 

Henry Simon, Ltd., Stockport, has made a licence 
agreement with the F. X. Hooper Company Inc., Glen- 
arm, A., for the manufacture and sale throughout 
the world of Hooper corrugated container machinery, 
A similar agreement has been made with the J. H. 
Mayhew Company, Excelsior, U.S.A., enabling Henry 
Simon, Ltd., to undertake the manufacture and sale 
of the Porter partition assembler. 

Mr. J. G. Fraser has been appointed secretary to 
George Ellison, Ltd., Perry Barr, Birmingham, and its 
associated companies, Tufnol, Ltd., and Alfred Ellison, 
Ltd. He succeeds Mr. R. Sawyer, who has retired after 
forty-two years’ service. Mr. J. R. T. White has been 
appointed manager of the London area sales office of 
George Ellison, Ltd., in succession to Mr. E. P. Lucking, 
M.I.E.E., who has retired after forty-two years in the 
company’s service. 

NORTHERN ALUMINIUM COMPANY, Ltd., announces 
the following staff changes at its foundry and forge at 
Handsworth, Birmingham :—Mr. S. Wilding has been 
appointed productiun manager and is succeeded as 
works engineer by Mr. D. A. Ellis ; Mr. A. R. Martin 
has become chief metallurgist. Mr. F. Howitt is relin- 
= the position of technical superintendent and 

eputy manager to join an associated company, Alu- 
minium Company of Canada, Ltd. 


Tue BRITISH IRON AND STEEL RESEARCH ASSOCIATION 
states that Dr. A. HN. Leckie, formerly head of the steel- 
making division, has become technical officer to the 
Iron and Steel Board. Dr. J. Pearson is temporarily 
taking charge of the steel-making division in addition 
to his present duties as head of the chemistry — 
Mr. D. Luther Phillips is retiring on February 10th from 
his position as head of B.I.S.R.A. South Wales labora- 
tories. He is to be succeeded by Mr. S. S. Carlisle, at 
present head of the instruments section of the physics 
department. 

THe Unrtrep Steet Companies, Ltd., announces the 
following appointments :—Mr. E. F. Farrington becomes 
assistant to the chief engineer, and Mr. R. B. Atkin, 
senior civil engineer for maintenance, of the a 
Frodingham Steel Company, Scunthorpe; Mr. 
Paterson, a director and chief engineer, will take up the 
appointment on April Ist of general manager of the 

nited Steel Structural Company, of which company 
Mr. H. Saunders will be commercial manager and 
director ; Mr. L. Gaskell will become chief engineer of 
Appleby-Frodingham, in succession to Mr. Paterson, 
and Mr. W. E. Smith and Mr. D. R. M. Nisbet have been 
appointed chief electrical engineer and deputy chief 
electrical engineer respectively. At Samuel Fox and Co., 
Ltd., Stocksbridge, Mr. H. P. Forder has been appointed 
deputy general manager ; Mr. R. J. Bavister, commercial 
manager, Mr. J. H. Goodlad acting as his deputy as 
required ; Mr. A. Grayson is supplies manager ; Mr. 
J. Mason, buyer, and Mr. G. J. Cummings, education 
officer. At orkington Iron and Steel Company, 
Workington, Mr. V. Smith has been- appointed develop- 
ment engineer. 
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FILTERS AND SIEVES 


700,791. _ August 3, 1951.—Dustr SEPARATORS, 
The English Electric Company, Ltd., Queen’s 
House, 28, Kingsway, London, W.C.2 (Inventor : 
George William Cox). 

In the cyclone separator described, dust-laden 
s enter an outer tube A through swirl vanes B 
which impart to them a rotary motion as they pass 
along the outer tube. Centrifugal action conse- 
quently throws the dust particles which are much 
heavier than the gas against the wall of the outer 
tube. When meeting an 

rae “iris” division plate C 
pF the swirling dust particles 

\ I ; - and the part of the gas 
B heavily concentrated with 
' them pass through the 

flaps or “razor blades” 

D slightly turned up to- 

wards the swirling gas 

stream into a dust dis- 
charge chamber E, whereas 
the purified inner gas 
stream, while maintaining 
its swirl reverses its axial 
direction and leaves the 
separator through a central 
outlet tube F. The gas, 
having entered the dust 
discharge chamber &, 

meets the louvres G in a 

louvred inner tube H 

transversely, and changes 

its axial direction by being 
deflected by these louvres. 

This gas flows through a 

central aperture J of the 

“iris” plate C and joins 

the main purified gas 

stream leaving through the central outlet tube F. 

The dust particles being much heavier than the gas 

are unable to execute the turn through the louvres G 

of the tube H and are confined to the space between 

the discharge chamber E and the louvred tube H. 

The dust is eventually discharged tangentially from 

the chamber through a tube K. The louvred inner 

tube H is closed at its end opposite the aperture J 

by a blanking plate to prevent recirculation of the 

dust particles. It will be seen that both the discharge 
chamber E and the louvred tube H are of frusto-conical 
shape with approximately the same virtual apex. 

This arrangement causes the vortex movement of the 

gas to be maintained towards the narrow end of the 

louvred tube, and the separating effect of the louvres 
is maintained substantially over the full length. 

Instead of using a discharge chamber and louvred 

tube having the same virtual apex, these two com- 

ponents may be constructed to have the same aperture 

angle.-—December 9, 1953. 


INTERNAL COMBUSTION ENGINES 


701,117. March 6, 1951.—Liquip FuEL COMBUSTION 
Apparatus, Joseph Lucas (Industries), Ltd., 
formerly known as Joseph Lucas, Ltd., Great 
King Street, Birmingham, 19. (/nventor: William 
Fleming.) 

The invention provides an apparatus for the com- 
bustion of a liquid fuel such as propyl nitrate, par- 
ticularly for supplying a motive gas to an engine- 
starting or other turbine. Referring to the drawing, 
a rotary pump A in the apparatus is driven by a small 
electric motor. The pump is supplied from a fuel 
receptacle B through a normally open spring-loaded, 
non-return valve, which closes under a predetermined 
pressure. A cylindrical chamber C in the body con- 
tains a piston D loaded by a spring E and forms the 
fuel chamber. A combustion chamber F which is 
a continuation of the fuel chamber, has a spring- 
loaded air valve G for the admission of scavenging 
air, the combustion chamber being provided with a 
bottom outlet H leading to the turbine. A relatively 
smaller cylindrical chamber J containing a piston K 
loaded by a spring forms what is termed the accu- 
mulator. The discharge side of the pump is in com- 
munication with a fuel discharge nozzle L in the 
combustion chamber by way of a passage containing 
a normally closed and spring-loaded valve M, which, 
when opened, closes a switch O in the circuit of an 
electric fuel igniter. The discharge side of the pump 
is also in communication with the accumulator. 
Further, the end of the fuel chamber remote from the 
combustion chamber is in communication with a 
passage N leading to a point between the inlet side 
of the pump and the associated non-return valve. 
The action is as follows. The non-return valve at 
the inlet side of the pump being open, liquid can flow 
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from the fuel receptacle to the fuel chamber until 
it is filled. On starting the pump the first effect is to 
fill the accumulator. After a predetermined pressure 
has been attained in the accumulator, the pump then 
supplies fuel to the combustion chamber, causing the 
associated valve M to be opened. The opening 
movement of this valve operates a switch O which 
brings into action a sparking plug P for igniting the 
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fuel. The pressure developed by the burning fuel 
in the combustion chamber and acting on the piston 
moves the piston in opposition to its spring for dis- 
charging fuel from the fuel chamber to the inlet 
side of the pump, thus (together with discharge from 
the accumulator) maintaining the feed to the com- 
bustion chamber. The pressure in the fuel chamber 
also closes the inlet valve. By so utilising the pressure 
in the combustion chamber, a relatively small motor 
suffices to actuate the pump against the relatively 
high pressure in the combustion chamber. The 
invention may be varied to suit different requirements. 
—December 16, 1953. 


STEAM CONDENSERS 


700,747. April 21, 1950.—Direcr Contact JET 
CONDENSERS, Foster- Wheeler, Ltd., Foster- 
Wheeler House, 3, Ixworth Place, London, S.W.3 
(formerly of Aldwych House, Aldwych, London, 
W.C.2). (Inventor: Robert Leslie James Hayden.) 

_ As the drawing shows, the body of the condenser 

is a cylindrical casing A having at its lower end a 

grating B on which are supported a mass of brass 

ferrules C. In the top of the casing is a spray head D 
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having six nozzles E through which the cooling water 
which enters at irllet F, is discharged on to the ferrules. 
The water finally leaves the casing through an outlet G 
below the grating B. The mixture of steam and air 
from the ejector enters the casing A laterally through 
an inlet H below the grating, and flows upward 
into the mass of ferrules where it comes into contact 
with the water from the nozzles E. Any gases which 
are uncondensed continue to flow upwards and finally 
leave the condenser casing laterally through an 
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outlet J at a level above that of the water nozzles E. 
They can be in the form of rigid tubes, but are prefer- 
ably formed by bending sheet metal to the shape 
shown in the lower view. The rib K, while not being 
essential, is very useful as it prevents the engagement 
of one ferrule within another. It also increases the 
superficial area of the ferrules and the condensing 
surface. Ferrules having a diameter and a length of 
about fin have given good results in a casing having 
a diameter of 18in. Typical trial figures are included 
in the specification.— December 9, 1953. 


POWER TRANSMISSION 


701,056. April 27, 1951.—ROLLER TRANSMISSION 
gag Fabriche Riunite Way-Assauto, Asti, 
taly. 

It is the object of the invention to provide a 
chain for noiseless operation. The roller trans- 
mission chain illustrated in the drawing com- 
prises pivots A with bushes B connected together 
by links C and D respectively. The rollers of the 
chain are mounted on the bushes. The links C are 
fixed to the pivots A so that they cannot rotate, and 
the links D are fixed to the bushes B in the same way. 
Stop levers E are mounted on alternate pivots, the 
free end F of each lever being bent inwards to bear 
against the outer flank of the adjacent link D. Angular 
movement, in the direction of the arrow G between 
two adjacent links having a stop lever, is thus limited. 
The stop levers can be mounted on alternate bushes 
instead of on alternate pivots, the ends F of the stop 
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levers in this case being arranged to bear on the outer 
flanks of the adjacent links. With the arrangement 
described the chain on its driven side is prevented 
from oscillation, which causes noise. The straighten- 
ing curve of the chain, on its driven side, is thereby 
made more stable. Adjustment of the ends F of 
the levers is made by bending them and this also 
—_ the effective length of the chain.— December 16, 


CIVIL ENGINEERING 


701,376. July 13, 1950.—LowerInG HOoLLow 
ConcreETE Pites, The British Steel Piling Com- 
pany, Ltd., Kings House, 10, Haymarket, 
London, S.W.1, and Andrew Hood, of Annexe, 
Canterton Manor, Brook, Nr. Lyndhurst, 
Hampshire, formerly of White Lodge, Mile 
Hill, Romsey, Hampshire. 

The invention relates to apparatus for placing 
in situ hollow concrete piles, and is designed to pro- 
vide an improved and efficient means of introducing 
into a hollow vessel, casing or shaft a vertical assembly 
of hollow concrete piles, assembled at ground sur- 
face. Referring to the drawings, A is a precast 
concrete pile unit or series of units of, say, 14in 
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outside diameter, with a 44in diameter central hole, 
the bottom end of the unit resting on a pair of pawls 
B mounted in a pawl carrier C forming part of the 
latch mechanism. The pawls are shown in hori- 
zontal position, and housed in a diametrical slot D 
formed in the underside face of the pile unit. In 
this particular system of piling, the slot is a normal 
feature of the units and is utilised for grouting 





120 


purposes. In the position shown, the assembly 
of pile units is suspended by means of a central 
pipe E connected by a screwed collar F with a cap 
G. The assembly is lowered through the preliminary 
piling casing or shaft by a winch and rope attached 
to the en end of the central pipe. The whole 
weight of the assembled units, abutting end to end, 
is taken on the pawl pins H, the upper surface of the 
pawls acting in their horizontal position against 
the bottom of a spigot J fixed securely to the base 
of the cap G. The cap G is socketed and screwed 
internally with a left-hand thread to engage a pintle 
M, forming part of the pawl carrier C. The bottom 
end of spigot J protrudes a distance N, which is the 
upward distance of travel sufficient to release the 


pawls B and permit them to move about their pins - 


H from the horizontal to the vertical position in 
which the latch mechanism can be extracted. The 
operation of releasing and recovering the gear is 
= described in the specification—December 23, 
1953. 





Launches and Trial Trips 


LyYCAON, passenger and cargo ship ; built by Vickers- 
Armstrongs, Ltd., at the Naval Yard, Walker, for 
Alfred Holt and Co. ; length overall 487ft, breadth 
moulded 62ft, depth moulded 35ft 3in, deadweight 
9000 tons ; load draught 28ft ; six main cargo holds ; 
service speed 15} knots; Kincaid-B. and W. diesel 
engine, seven a, 7000/7600 b.h.p. Launch, 
December 3 

WHAKATANE, — liner ; built by Alexander Stephen 
and Sons, Ltd., for the New Zealand Shipping Company, 
Ltd.; length between perpendiculars 439ft 4in, breadth 

moulded 62ft 9in, depth moulded 39ft 6in, gross ton- 
nage 8500 tons ; three 300kW diesel-driven generators ; 
Cochran composite boiler ; Doxford opposed-piston 
oil engine, equipped to burn heavy fuel, six cylinders 
725mm diameter by 2250mm combined stroke, 7100 
b.h.p. at 114.r.p.m. Launch, January 6th. 

JARANDA, oil tanker ; built at the Belfast yard of Har- 
land and Wolff, Ltd., for Anders Jahre and Co.; length 
between perpendiculars 540ft, breadth moulded 7 ft, 
depth moulded 73ft, deadweight 18,970 tons ; twenty- 
seven cargo oil tanks, two cargo pump rooms, steam 
deck machinery; two 75kW steam-driven and one 
75kW diesel-driven generators, two cylindrical multi- 
tubular boilers, Harland-B. and W. single-acting, two- 
cycle, ——_ oil engine, six cylinders, 750mm 
diameter combined stroke, 114 r.p.m. Trial, 
January 8th. 





Contracts 


TayLoR WooprRow CONSTRUCTION, Ltd., has been 
awarded the contract for the construction of the super- 
structure of the third large building in the central 
terminal area at London Airport. It is the eastern apex 
building—a three-storey building catering mainly for 
the handling of aircraft operations and crews, and for 
the provision of — for the public (see THE 
ENGINEER, September 25, The contract is placed 
by the Ministry of he an and Civil Aviation through 
the Air Ministry Director-General of Works. The 
architect is Mr. Frederick Gibberd, F.R.I.B.A., M.T.P.I. 
The main consulting engineers are Sir William Halcrow 
and Partners. Messrs. G. M. Buckle and Partners are 
consulting engineers for heating and Ewbank and 
Partners, Ltd., for ventilation. 

THe British Exvectriciry AUTHORITY has placed 
contracts during the past month for power stations, 
amounting in the aggregate to £7, 081,127. The principal 
contracts include: Barking “c™ power station, one 
540,000 Ib ae hour boiler (Babcock and Wilcox, Ltd.) ; 
Brighton “ ag station, structural steelwork(Redpath 
Brown and Co., Ltd.); Marchwood power station, near 
Southampton, hi -pressure steam and feed pipework 
and valves (John Thompson Water Tube Boilers, Ltd.) ; 
East Yelland power station, near Barnstapie, two 
36MVA generator transformers (C. A. Parsons and 
Co., Ltd.) ; Willington power station, near Derby, four 
booster and four boiler feed pumps (Mather and Platt, 
Ltd.) ; Lincoln power station, four 120,000 lb per hour 
boilers (Richardsons, Westgarth and Co., Ltd.), and 
two 20MW turbo-generators, condensing and feed heating 
plant (Brush Electrical Engineering Co., Ltd.) ; Meaford 
“B” power station, Stone, Staffs, one 72MVA generator 
transformer (British Thomson-Houston Company, Ltd.) ; 
Ferrybridge power station, Yorks, two 760,000 Ib per 
hour boilers (Stirling Boiler Company, Ltd.) ; Mex- 
borough power station, Yorks, three 180,000 lb per hour 
boilers (Richardsons, Westgarth and Co., Ltd.), and 
condensing and feed heating plants for two 30MW 
turbo-generators (English Electric oe at Ltd.), and 
Portobello power station, Edinbur; foundations 
(Melville, Dundas and Whitson, Ltd.). 





MECHANICAL HANDLING EXHIBITION.—The fourth 
Mechanical Handling Exhibition and Convention will 
be held at ge es London, from June 9th to 19th next. 
Tke products of more than 200 firms will be shown at 
the exhibition, for which pace exceedin = | 250,000 square 
feet has been reserved. The exhibits will include pallets, 
trucks, cranes, aerial ropeways, overhead conveyors, 
belt conveyors, elevators, wagon tipplers, winches, 
power units, chains, gears, controls and all other 
accessories. Twelve papers will be read and di 
at the Convention, the subjects including work study, 
bulk handling by transporters, mobile cranes, belt con- 
veyors, aerial ropeways, cargo handling, the economics 
of industrial trucks and electronics. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this coi , are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases, the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., Jan. 20th.—ScortisH Section : Department of Natural 
Philosophy, The University, Edinburgh, Film Evening, 


SECTION : Institution of Engineers 
39, Elmbank Crescent, Glasgow, Film 
Evening 


Tues., Jan. 26th.—W. MIDLANDS SECTION : Technical College, 
Wulfruna Street, Wolverhampton, ‘“‘ Microwave Measuring 
Instruments,”’ P. M. Ratcliffe, 7.15 p.m. 


CLEVELAND INSTITUTION OF ENGINEERS 


Mon., Jan. 18th.—Cleveland Scientific and Technical Institution, 
Corporation Road, Middlesbrough, ‘ ineering and Opera- 
tional Aspects of New Rolling Mill Plant at Resteanby ark, 
Steelworks,”’ 6.30 p.m. 


ENGINEERS GUILD 


Tues., Jan. 19th.—Imperial Hotel, Temple Street, Birmingham, 
“ Statutory Registration of Engineers,’’ P. St. L. Lloyd, 6.30 
p.m. 


Thee 7 21st. 
and Shipbuilders, 


INSTITUTE OF BRITISH FOUNDRYMEN 
Wed., Jan. 27th.—LONDON BRANCH : Waldorf Hotel, Aldwych, 
W.C.2, “‘ Cast Iron Apropos Enamelling, Pik Adam, 7.30 p.m. 
INSTITUTE OF FUEL 
Tues., Jan. 26th.—Institution of Mechanical Engineers, Storey’s 


Gate, St. James’s Park, London, S.W.1, bq ~~ Recupera- 
tors,”’ F. H. Cass, N. L. Franklin and ‘A. L. Roberts, 5.30 p.m. 


INSTITUTE OF METALS 
Mon., Jan. 18th.—ScottisH LOcaL SECTION: Visit to the Research 
Laboratories of Babcock and Wilcox, Ltd., Renfrew. 
Thurs., Jan. 2\st.—BIRMINGHAM LOCAL SECTION: Imperial 
» Temple Street, Birmingham, “The Philosophy of 
Science,’’ S. Toulmin, 6.30 p.m, 
INSTITUTE OF NAVIGATION 
To-day, Jan. 15th.—Royal phical Society, 1, Kensington 
Gore, London, S.W.7, “‘ Methods of Air and Surface Naviga- 
tion,”’ E. Anderson, D. H. Sadler, R. B. Michell and E 
Fennessy, 5 p.m. 
INSTITUTE OF PETROLEUM 


Wed., Jan. 20th.—STANLOW way Grosvenor - Chester, 
“ Catalytic Cracking,”’ W. A. Keightley, 7.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Wed., Jan. 20th—N.W. CENTRE: Victoria Hotel, Wigan, 
- Electrical Equipment as applied to the Heavy Commerciai 


> Royal Society of Arts, 

John ion Street, W. “Roads and Commercial Trans- 
port. Charlesworth, 6. 30 p.m.——YORKSHIRE CENTRE : 

Hotel Beng Leeds, “‘ The Operation and Maintenance 

of Vehicles Designed to Carry Specialised Roads,”’ J. Parkinson 

and R. Filshie, 7.30 p.m. 
ms Jan. 26th.—N.E. oF ENGLAND Group: Royal County 
Durham City, “ Thin Wall Bearings,” P. Holligan, 


INSTITUTE OF WELDING 

Thurs., Jan. 21st.—N. LONDON BRANCH: The Polytechnic, 
Regent Street, W.1, “‘ Steel Making and Welding,’’ L. Reeve, 
7.30 p. .m.——S. LONDON BRANCH : 2, Savoy Hill, W.C.2, 
= Tubular Steel Structures,”’ N. B. Elliott, 6.30 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 
Sat., Jan. 30th.—MIDLANDS BRANCH : The University, Edmund 
Street, ening en Annual General Meeting, “ Some Aspects 
of Biochemical Engi ing,”’ B. ging’ 2.30 p.m. 
INSTITUTION OF CIVIL ENGINEERS 
Tues., Jan. 19th.—ORDINARY MEETING : Great George Street, 
Westminster, London, S.W.1, “ The Engineer’s Task in 
Future Wars,”’ G. N. Tuck, 5.30 p.m. 
Wed., Jan. 20th.—MIDLANDS ASSOCIATION : Midland Institute, 
Land Reclamation in England and Holland,’ 


roa 





CS MEETING: Great George Street, 

Westminster, London, S.W. wit. “ Rainfall, Run-off and Storage 

ow and — Gathering Grounds,”’ C. A. Risbridger 
W. H. oa .30 p.m. 

weds Jan. 27th.—N.W. ASSOCIATION : Reynold’s Hall, College 

of Tee - logy, Manchester, “Site Exploration,’’ E. Morton, 


Fri., ba in) 29th.—YORKSHIRE ASSOCIATION.: Royal Victoria 
Station Hotel, Sheffield, “‘ Weakness of Cast Iron in Tension, 
with reference to Six Shaft Sinking Accidents, 1905-52,” 
I. C. Easton, 7 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS 
hm. Jan. 18th.—INFORMAL MEETING : Savoy Place, London, 
W.C.2, Discussion on “ The Role of the Consulting Engineer,’’ 
opened by T. G. N. Haldane, 5.30 p.m. 

Tues., Jan. 19th.—MEASUREMENTS SECTION: Savoy Place, London, 

et C 2, Discussion on “‘ High-Sensitivity Wattmeters,’’ opened 

M. Arnold, 5.30 p.m. MIDLAND CENTRE : 
Beith Electricity Authority, 1, Whitehall Ro: ad, Leeds, 1, 
“ The Royal Festival Hall Electrical Installation,’’ 6.30 p.m. 

Tues., Jan. 19th.—S.E. SCOTLAND UB-CENTRE : lton Hotel, 
North Bridge, Edinburgh, o_ Features of Certain 
British Power Stations,” s. Whetman and A. E. Powell, 


wid Jan. 20th. 72 DiscussiON CIRCLE: Savoy 
Place, —— W.C.2, Discussion on “ The Teaching of 
M: Materials,” opened by F. Brailsford, 6 p.m.—— 
Ss. tyme S INTRE : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasg ow, “ Design 
Features of British Power Stations,” $ D. Whetman 
—. a Le Powell, 7 p.m.——S. MIDLAND CENTRE: Midland 
‘Land Reclamation in England and 
Holland’ W. H. Haile, 6 p.m 
Thurs., Jan. 21st.—UTILISATION SECTION : Savoy Place, ication, 
.C.2, “ Electricity in the — Textile Industry,’”’ A. J. 
Francis and T. H. Carr, 5.30 p. 
Mon., Jan. 25th.—RAapiIo Secenee : Savoy Place, London, 
.2, Discussion on “ Should Sound Broadcasting of the 
Future be Entirely in the V.H.F. Band ?”’ opened by A. J. 
Biggs, 5.30 p.m. 
INSTITUTION OF ENGINEERING INSPECTION 
Wed., Jan. 20th—DuNpEeE BRANCH: Royal British Hotel, 
Dundee, wns {a of Gauges and Measuring instru- 
ments,” J. B. Perry, 7.30 p.m.——WOLVERHAMPTON BRANCH : 
Visit to The Quasi-Arc eanane, Ltd., Bilston, 3 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND 


Tues., Jan. 26th.—39, Elmbank Crescent, Glasgow, “* Research 
in Marine Auxiliary Machinery,”’ S. Weinbere, 6.45 p.m. 
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INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Jan, 20th.—Institution of Mechanical Engineers, Storey: 
Gate, St. James's Park, London, S.W.1, “The Wear: 
Parts of Electric Rolling Stock—A ‘Review ‘of the Ex bt nd 
on the London Transport System,” A. W. Manser, 5.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


Vo-day, Jan. 15th.—GENERAL MEETING: Storey’s Gate, St. James’, 
Park, London, S.W.1, Thomas Lowe Gray Lecture: “ 
Temperature Steam and Gas Turbine Machinery for Marine 
Propulsion,’’ T. W. F. Brown, 5.30 p.m. 

Thurs., Jan. 2\st.—N.W. BRANCH: Engineers Club, Albert 
Square, Manchester, “‘ The History and Development of 
Flexible Cou ' for the Transmission of Power between 
Rotating Shafts,’’ A. Flindle, 6.45 p.m. 

Fri., Jan. .—GENERAL MEETING : Storey’s Gate, St. James's 
Park, London, S.W.1, “ On the Grai 
sient Vibration Problems,” R. E. D. $.30 p.m. 

Tues., Jan. 26th.—EASTERN BRANCH : C.U. renenins Labora- 
tories, Cambridge, “‘ Relaxation Methods : A Retrospect, ” 
Sir Richard Southwell, 8.15 p.m. 

Wed., Jan. 27th.—APPLIED MECHANICS GrouP Discussion : 
Storey’s Gate, St. James’s re, nanan, S.W.1, “ Glands and 
Seals for Rotating Shafts,”” 6.45 p. 


INSTITUTION OF MINING AND METALLURGY 


Thurs., Jan. 21st.—GroLocicat Society : Burlington House, 
Piccadilly, London, W.1, Film and Discussion, “ The , Obser- 
vation of Dust in Mines by an Illumination Method,” W. B. 


Lawrie, A. T. Holman and E. B. James, 5 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


Wed., Jan. 20th.—INFORMAL MEETING: Conference Room, 
Fourth Floor, Waterloo Bridge House, London, S.E.1, 
Mg and Novel Features of the Standard P.A. B.X.,” 

P. E. Pettimore and W. Sheldon, 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Jan. 1Sth.—Mackworth Hotel, Swansea, “‘ Horo "| 
Manufacture Over the Last Half Century,’ H. M. Walford, 


p.m. 
Mon., Jan. 18th. —Dersy Section : College of Art, Green Lane, 
Derby, “ Punched Cards in Industry,” R. H. Skevington, 
p.m.——HALiFAX SECTION: George Hotel, Huddersfield, 
“The Problems < a Managing Director,” P. A. mith, 
7.15 p.m.——N.E. SECTION : N. of England Institute of Minis 
ineers, Neville Hall, Newcastle upon Tyne, 

+ Hunter, 7 p. m. 

Wed., Jan. 20th. — BIRMINGHAM SECTION : James Watt Memorial 
Institute, Birmingham, ‘The Trade Union in Engin 
Production,”” Tow Wylie, 7 Fe A em Lm 
North British em ae. Edinbur, Produc- 
tion Methods,’’ p.m——Sovruen 
SECTION : Municipal | College Annexe, Portsmouth, “ Steam 
Turbine Manufacture,” 7 p.m.——WESTERN SECTION : Grand 
oe Broad Street, Bristol, 1, Lecture by B. H. Dyson, 

15 p.m. 

Thurs., Jan. 21st.—GLasGow SECTION : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, “A 
Comparison of Productivity in the United States and Great 
Britain,’’ J. T. Fitzgerald, 7.30 p.m.——! SECTION : 


SOUTHERN 
Polygon Hotel, Southampton, “ in Hardening,”’ 7.15 p.m. 


INSTITUTION OF SANITARY ENGINEERS 


Wed., Jan. 20th.—Fortt’s Cafe, Milsom Street, Bath, “ The 
Chlorination of Water,’’ E. A. Whitlock, 6 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 
Thurs., ie Sen 28th.—11, Upper Belgrave Street, London, S.W.1, 
se Bi and Construction of a Welded Portal Frame Ware- 
aren’ wilding Designed by the Plastic Method,’ E. J. Callard, 


JUNIOR INSTITUTION OF ENGINEERS 

Toda. Jan. 1S5th.—Townsend House, Greycoat Place, London, 

S.W.1, “‘ Coal Tar Fuels,’’ E. Brett Davies, 7 p.m. 

Fri., i 22nd.—INFORMAL MEETING : Townsend House, Grey- 
coat Place, London, S.W.1, of the Issue of 
Technical Information to Industry,’’ J. C. Y. Baker, 7 p.m. 

Mon., Jan. 25th.—N.W. SecTION: Engineers Club, Albert 
x yh Manchester, “‘ Flour Milling Plant,’’ L. T. Ansley, 

Fri., pa. Both. —INFORMAL MEETI 
coat Place, London, S.W. a = Wheel 
reference to Aircraft,’’ C. D. Holland, 


LIVERPOOL ENGINEERING SOCIETY 
Wed., Jan. 27th.—24, Dale Street, Liverpool, ‘‘ The Development 
of Industrial Gas Turbines,’’ G._B. R. Feilden, 6 p.m. 
MANCHESTER ASSOCIATION OF ENGINEERS 


Fri., Jan. 22nd.—Engineers Club, Albert Square, Manchester, 
* A Geared Diesel Whale Catcher,’’ F. Brooks, 6.45 p.m. 


Townsend House, Grey- 
= with particular 


NORTH-EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 

To-day, Jan. 15th.—Mining Institute, Newcastle upon Tyne, 
“ Metallurgical Aspects of High Temperature Steam and Gas 
Turbine Piants,’’ J. M. Robertson, 6.15 p.m. 

Fri., Jan. 29th.—Mining Institute, Newcastle upon ~~. Stress 
Investigation on a Tanker During Launching,”’ A. J. Johnson 
and M. Meek, 6.15 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Wed., Jan. 20th.—Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, Wells ecent ———- in Rein- 
forced Concrete,” at Imperial College, A. L. L. Baker, 6 p.m. 


ROYAL AERONAUTICAL SOCIETY 
Tess. /s 26th.—SECTION Lecture : 4, Hamilton Place, London, 
W.1, “ X-Ray Metallography,’’ G. L. J. Bailey, 7 p.m. 
SHEFFIELD SOCIETY OF ENGINEERS 
AND METALLURGISTS 


Mon., Jan. 18th.—The University Building, St. George’s Square, 
Sheffield, Presidential Address, 7.30 p.m. 


SOCIETY OF yr INDUSTRY 
Wed., Jan. 20th.—Corrost Group: Burlington House, 
Piccadilly, London, wi. an tel Aspects of Dry 
Corrosion,” L. B. Pfeil, 6. 
.» Jan. 21st.—CORROSION poor : Battersea Polytechnic, 
Battersea Park Road, London, S.W.11, Annual Conversazione 
and Exhibition, 6.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 
TH. Jan. 26th—Manson House, Portland Place, London, 
Discussion on “ Kinematic Design,’’ opened by H. J. 
Braddiea 7 p.m. 
WOMEN’S ENGINEERING SOCIETY 


Wat Jan, 27th.—MANCHESTER BRANCH: ‘“‘ The Manufacture 
Forged Steel Railway Wheels,” E. 7 White, 6.45 p.m. 





